Lorna Puntillo <lpuntillo@kay-flo.com>

"Nelles, Clifford [USA]" <nelles_clifford@bah.com>

Gary Witkovski/R7/USEPA/US@EPA, Terry Robinson <trobinson@kay-flo.com>, Shawn Turner <sturner@kay-fi
03/17/2010 02:45 PM

Reply - CE! Documents '

Good Afternoon Mr. Clifford:

Per our conversation attached you will see find the following:

YOUR E-MAIL QUESTIONS: |

1. Hazardous Waste Manifests and LDR's from all of your Hazardous Waste Shipments dating
from 3/11/2007--3/11/2010 - We have not had any shipment of hazardous waste during this time period.
We used to reclaim our Parts Washer Fluid, under US EPA ID number - IAR000007310. We no longer
perform this function and no longer have the parts washer.

2. Any analysis that you have on your Nulex Filter Cakes. any disposal information on the cakes.
Please see the attached for the analysis of our filter cake. Each year we dispose of 169800 Ibs to the Gill
Landfill in Jackson, NE.

Please note the first filtration - are the insoluble materials that are washed and go into a holding tank. We
then add all this material back into the process. The second filtration is the material, after processing, that
is then sent to the landfill as non-hazardous / regular waste.

3. Invoices or Bills of Lading from your shipments of universal waste lamps, batteries, and used
oil.

Lamps - We as a company have phased out using lamps that are mercury containing. Our previous
and ongoing practice is to have our electricians bring the mercury containing lamps to a central
location (address on the Bill of Lading), box up and have Safety Kleen dispose of for us. Our last
disposal is as attached.

Batteries - We utilize an exchange program where when we purchase new from Sam's Club, they
take the old to recycle.

Used Oil - All used oil is picked up by Jebro. Please see the attached Bill of Lading.

4. Invoice or Bill of Lading from any service of your Hi-Lo or Bobcat equipment. We do not have
any Bill of Lading's for our Hi-Lo (Genie boom) or Bobcat equipment as these are purchased items and
we perform maintenance on them in-house. All used oil is collected in-house and sent to Jebro.

CONVERSATION QUESTIONS:

1. Provide the Tier ii report for the current reporting year.

2. Provide the MSDS's for materials listed on the Tier Il report.

i



In closing, we have corrected the violation identified in your audit 3/11/10. The used oil container has
been labeled with the words "USED OIL", Lastly, | will be submitting a formal response to Mr. Witkovski to
address your findings and our corrective actions.

Thank you,

Lorna G. Puntillo

EHS Manager

216 Cunningham Drive
Sioux City, lowa 51106
Office (712) 279-1947
Cell 1 (712) 204-9274
Cell 2 (712) 898-3393
Fax (866)811-3870

"Nelles, Clifford [USA]" <nelles_clifford@bah.com>

"Ipuntillo@kay-flo.com” <lpuntillo@kay-flo.com>, "trobinson@kay-flo.com” <trobinson@kay-fio.com>
"Nelles, Clifford [USA]" <nelles_clifford@bah.com>

03/15/2010 12:36 PM

CEl Documents

Lorna:

| will be needing copies of any of the following documents that you have:
1. Hazardous Waste Manifests and LDR's from all of your Hazardous Waste Shipments dating from
3/11/2007--3/11/2010
2. Any analysis that you have on your Nulex Filter Cakes. any disposal information on the cakes.
3. Invoices or Bills of Lading from your shipments of universal waste lamps, batteries, and used oil.
4. Invoice or Bill of Lading from any service of your Hi-Lo or Bobcat equipment.

You can either fax, email, or FedEx the material to me.
If you have any questions feel free to contact me.

Thank you

Cliff Nelles

ASE

2300 Main Suite 900
Kansas City, MO. 64108
Tel: 816-448-3254

Fax: 816-448-3850
nelles clifford@bah.com
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Nulex, Ine.
1919 Grand Avenue
@ x@ Sioux City, Iowa 51108-5708

PHONE: 712-277-2011 * TOLL FREE: 800-831-4815 « FAX: 712-279-1946
WEBSITE: www.nulex,com

March 18, 2010

Gary R. Witkovski
Environmental Engineer
ENSV/EFCB

Federal Building |
210 Walnut St., Room 473
Des Moines, IA 50309-2109

Subject: Response to Notice of Preliminary Findings for Nulex, EPA ID Number:
IAR000007310.

Dear Mr. Witkovski:

On March 11, 2010, we had an inspection, performed by Mr. Cliff Nelles, with ASE. The
inspection was held at Nulex, 2717 Port Neal Circle, Sergeant Bluff, IA 51054. The
violation identified in the Notice of Preliminary Findings was as follows:

e Failure to label a used oil container with the words "Used Oil". 40 CFR
279.22(c).

Corrective actions were taken during the time of the inspection to label the used oil
container with the words “Used Oil”. As a go forward, we will continue to perform visual
inspections on a regular basis to identify this discrepancy and correct upon identification.

Should you have any further questions, please feel free to call.

Sincerely,

Fonn e

Lomna G Puntillo

Nulex EHS Manager
216 Cunningham Dr.
Sioux City, Iowa 51106
0 (712) 279-1947

F (866) 8§11-3870

C (712) 204-9274
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Valid 05/2003 - 07/2003

Aldrich Chemical Co., Inc.
1001 West St. Paul
M:lwaukee, WI 53233 ysa
Phone: 414-273-3850

MATERIAL SAFETY DATA SHEET

SECTION 1. = = = = = = = = = CHEMICAL IDENTIFICATION- - - = - = - - = -
CATALOG #: 338826
NAME : ACETIC ACID, GLACIAL, 99.99+%

SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -
CRS #: 64-19-7
MF: C2H402
EC NO: 200-580-7

SYMONYMS

ACETIC ACID (ACGIH:0SHA) * ACETIC ACID, GLACIAL * ACIDE ACETIQUE
(FRENCH) * ACIDO ACETICO (ITALIAN) * AZIJNZUUR (DUTCH) * ESSIGSAEURE
(GERMAM) * ETHANOIC ACID * ETHYLIC ACID * GLACIAL ACETIC ACID *
KYSELINA OCTOVA (CZECH) * METHANECARBOXYLIC ACID * OCTOWY KWAS
(POLISH) * VINEGAR ACID *
S3ECTION 3. - = = - = = = = - = HAZARDS IDENTIFICATION - - - - - - — = =
LABEL PRECAUTIONARY STATEMENTS
COMBUSTIBLE (USA)
FLAMMABLE (EU)
CCRROSIVE
CAUSES SEVERE BURNS.
HARMFUL IN CONTACT WITH SKIN.
LACHRYMATOR.
TARGET ORGAN (S) :
TEETH
KIDNEYS
COMBUSTIBLE.
KEEP AWAY FRCM SOURCES OF IGNITION - NO SMCKING.
IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE
IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE) .
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEX MEDICAL ADVICE.
WEBR SUITABLE PROTECTIVE CLOTHING, GLOVES ARND EYE/FACE
PROTECTION.
SECTION 4. - - = = = = - = - = FIRST-AID MEASURES- - - = - - - - = - =
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
DO NCT INDUCE VOMITING.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND
SHOES. CALL A PHYSICIAN.
IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING
THE EYELIDS WITH FINGEZRS. CALL A PHYSICIAN.



SECTION 5. - - = - = - = = -~ FIRE FIGHTING MEASURES -~ - - - = - - - - -
EXTINGUISHING MEDIA
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APFARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAIL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

SECTION 6. - - - = = = - - BACCIDENTAL RELEASE MEASURES- - - - - - = - -
WEAR SELF-CONTAINED BREATHING APPARATUS, RUBBER BOOTS AND HEAVY
RUBBER GLOVES.

COVER WITH DRY LIME OR SODA ASH, PICK UP, KEEP IN A CLOSED CONTAINER
AND HOLD FOR WASTE DISPOSAL.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PiCKUP IS COMPLETE.
EVACURTE AREA.

SECTION 7. = - = = = = - = - = HANDLING AND STORAGE- - = - - = - = - — -
REFER TO SECTION 8.
SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - = -

SAFETY SHOWER AND EYE BATH.
USE ONLY IN A CHEMICAL FUME HOOD.
WASH CONTAMINATED CLOTHING BEFORE REUSE.
DISCARD CONTAMINATED SHOES.
WASH THOROUGHLY AFTER HANDLING.
DO NOT BREATHE VAPOR.
DO NOT GET IN EYES, ON SKIN, ON CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
NIOSH/MSHA-APPROVED RESPIRATOR.
COMPATIBLE CHEMICAL-RESISTANT GLOVES.
CHEMICAL SAFETY GOGGLES.
FACESHIELD (8-INCH MINIMUM) .
KEEP TIGHTLY CLOSED.
STORE IN 2 COOL DRY PLACE.
SECTION §. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - = -
APPEARANCE AND ODOR
COLORLESS LIQUID
PHYSICAL PROPERTIES
BOILING POINT: 117 C TO 118 C
MELTING POINT: 16.2 C
FLASHPOINT 104 F
EXPLOSION LIMITS IN AIR:
UPPER 19.9%
LOWER 4%
AUTOIGNITION TEMPERATURE: 960 F
VAPCR PRESSURE: i1MM 20 C
SOLUBILITY:
WATER -Z1079
MISCIBLE WITH A
GLYCEROL, ACETO

SPECIFIC GRAVITY: 1.049
VAPOR DENSITY: 2.1
FREEZING POINT: 16.7 C
PH: 2.4
SWISS POISON CLASS: 3
spCcTIoN 10, - - - = - = = - - STARILITY AND REACTIVITY - = - - - - - - -
STARILITY
STABLE.

INCOMPATIBILITIES



PROTECT FROM MOISTURE.
OXIDIZING AGENTS
SOLUBLE CARBONATES AND PHOSPHATES
HYDROXIDES
OXIDES
METALS
PERCYIDES
PERMANGANATES
AMINES
ALCOHOLS
HAZARDOUS COMBUSTION OR DECOMPOSITICN PRODUCTS
CARBON MONOXIDE, CARBON DIOXIDE
HAZARDOUS POLYMERIZATION
WILL NOT OCCUR.
SECTION 11. - - - - - ~ - - - TOXICOLOGICAL INFORMATION - - = - = - - =
ACUTE EFFECTS
CAUSES BURNS.
HARMFUL IF ABSORBED THROUGH SKIN.
MAY BE HARMFUL IF INHALED.
MATERIAL IS EXTREMELY DESTRUCTIVE TO THE TISSUE OF THE MUCOUS MEMBRANES
AND UPPER RESPIRATORY TRACT.
MAY BE HARMFUL IF SWALLOWED.
MATERIATL IS EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES
AND UPPER RESPIRATORY TRACT, EYES AND SKIN.
TNHALATION MAY RESULT IN SPASM, INFLAMMATION AND EDEMA OF THE
LARYNX AND BRONCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.
SYMPTCMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEARDACHE, NAUSEA AND
VOMITING.
INGESTION OR INHALATION OF CONCENTRATED ACETIC ACID CAUSES DAMAGE TO
TISSUES OF THE RESPIRATORY AND DIGESTIVE TRACTS. SYMPTOMS INCLUDE:
HEMATEMESIS, BLOODY DIARRHEA, EDEMA AND/OR PERFORATION OF THE ESOPHAGUS
AND PYLORUS, HEMATURIA, ANURIA, UREMIA, ALBUMINURIA, HEMOLYSIS,
CONVULSIONS, BRONCHITIS, PULMONARY EDEMA, PNEUMONIA, CARDIOVASCULAR
COLLAPSE, SHOCK AND DEATH.
DIRECT CONTACT OR EXPOSURE TO HIGH CONCENTRATICNS OF VAPOR WITH SKIN OR
EYES CAN CAUSE: ERYTHEMA, BLISTERS, TISSUE DESTRUCTION WITH SLOW
HEALING, SKIN BLACKENING, HYPERKERATOSIS, FISSURES, CORNEAL EROSION,
OPACIFICATION, IRITIS, CONJUNCTIVITIS AND POSSIBLE BLINDNESS.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEZEN THOROUGHLY INVESTIGATED.
CHRONIC EFFECTS
TARGET ORGAN(S) :
TEETH
KIDNEYS
RTECS #: AF1225000
ACETIC ACID
IRRITATION DATA

SKN-HMN 50 MG/24H MLD TXAPAY9 31,481,1975
SKN-RBT 525 MG OPEN SEV UCDS** 8/7/1963
SKN-RBT 50 MG/24H MLD TXAPAY 31,481,1975
EYE-RBT 5 MG/305 RINSE MLD TXCYAC 23,281,1982
TOXICITY DATA

UNR-MAN LDLO:308 MG/KG 85DCAI 2,73,1870
ORL-RAT 1D50:3310 MG/KG DMDJAP 31,276,1959
IHL-MUS LC50:5620 PPM/1H MELAAD 48,559,1957

IVN-MUS LD50:525 MG/KG APTOA6 18,141,1961



SKN-RBT LD50:1060 UL/XKG UCDS** 8/7/1963
TARGET ORGAN DATA

SENSE ORGANS AND SPECIAL SENSES (OTHER OLFACTION EFFECTS)

SENSE ORGAKS AND SPECIAL SENSES (OTHER EYE EFFECTS)

BEHAVIORAIL (COWVULSIONS OR EFFECT ON SEIZURﬂ THRESHOLD)

LUNGS, THORARX OR RESPIRATION (OTHER CHANGES)

GASTROINTESTINAL (CHANGES IN STRUCTURE OR FUNCTION OF ESOPHAGUS)

GASTROINTESTINAL (ULCERATION OR BLEEDING FROM SMALL INTESTINE)

GASTROINTESTINAL (ULCERATION OR BLEEDING FROM LARGE INTESTINE)

EFPECTS ON FERTILITY (MALE FERTILITY INDEX)

SFFECTS ON NEWBORN (BEHAVIORAL)

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES

(RTECS) PATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS WOR

COMPLETE INFORMATION.

SECTION 12. - = - - - - - - - ECOLOGICAL INFORMATION - - = - - = - - = -
DATA NOT YET AVAILABLE.
SECTION 13. - = = - - - - = = DISPOSAL CONSIDERATIONS - - - = - = - = =

THIS COMBUSTIBLE MATERIAL MAY BE BURMED IN A CEEMICAL INCINERATOR
EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.
SECTION 14. - - = - = - = = - = TRANSPORT INFORMATION - - - - = = = - =
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.
SECTION 15. - - - = = = - —- = REGULATORY INFORMATION - = - - = - - = -~ =

EUROPEAN INFORMATION
EC INDEX NO: 607-002-00-6
FLAMMABLE
CORROSIVE
R 10
FLAMMABLE .
R 35
CAUSES SEVERE BURNS.
S 2%
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE.
S 36/37/39
WEAR SUTTABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PROTECTION.
S 45
IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE
IMMEDIAT®LY (SHOW THE LABEL WHERE POSSIBLE).
REVIEW3, STANDARDS, AND REGULATIONS

OEL=MAK
ACGIH TLV-STEL 15 PPM pDTLVS* TLV/BEI, 1999
ACGIH TLV~-TWA 10 PPM DTLVS* TLY/BEI, 1992

EPA FIFRA 1988 PESTICIDE SUBJECT TO REGISTRATION OR RE-REGISTRATION
FEREAC 54,7740,1989
MSHA STANDARD-AIR:TWA 10 PPM (25 MG/M3)
DTLVS* 3,2,1971
OSHA PEL (GEN INDU):8H TWA 10 EPM (25 MG/M3)
CFRGBR 29,1910.1000,1994
OSHA PEL (CONSTRUC):8H TWA 10 PPM (25 MG/M3)
CFRGBR 29,1926.55,1994
OSHA PEL (SHIPYARD):8H TWA 10 PPM (25 MG/M3)
CFRGBR 29,1915.1C00,1¢293
OSHA PEL (FED CONT):8H TWA 10 PBM (25 MG/M3)
CFRGBR 41,50-204.50,1994
OEL-AUSTRALIA: TWA 10 PPM (25 MG/M3), STEL 15 PPM, JAN1993



OEL~AUSTRIA: MAK 10 PPM (25 MG/M3), JAN1S99

OEL-BELGIUM: TWA 10 PPM (25 MG/M3), STEL 15 PPM, JAN19S3

OEL-DENMARK: TWA 10 PPM (25 MG/M3), JAN1S999

OEL-FINLAND: TWA 10 PPM (25 MG/M3), STEL 15 PPM (37 MG/M3), SKIN,
JAN1993 i

OEL-FRANCE: VLE 10 PPM (25 MG/M3), JAN1999S

OEL-GERMANY: MAK 10 PPM (25 MG/M3), JAN1999

OEL-HUNGARY: TWA 10 MG/M3, STEL 20 MG/M3, JAN1993

OEL-INDIA: TWA 10 PPM (25 MG/M3), STEL 15 PPM (37 MG/M3), JAN1993

OEL-JAPAN: OEL 10 PPM (25 MG/M3), JARN1999

OEL-THE NETHERLANDS: MAC-TGG 10 PPM (25 MG/M3), JAN1999

OEL-NORWAY: TWA 10 PPM (25 MG/M3), JAN1999

OEL-THE PHILIPPINES: TWA 10 PPM (25 MF/M3), JAN1993

OEL-POLAND: MAC (TWAR) 5 MG/M3, MAC(STEL) 35 MG/M3, JAN1999

OEL-RUSSIA: TWA 10 PPM, STEL 5 MG/M3, SKIN, JAN1993

OEL-SWEDEN: NGV 5 PPM (13 MG/M3), KTV 10 PPM (25 MG/M3), JAN1999

OEL-SWITZERLAND: MAK-W 10 PPM (25 MG/M3), KZG-W 20 PPM (50 MG/M3),
JAN199S

OEL-THATLAND: TWA 10 PPM (25 MG/M3), JAN1993

OEL-TURKEY: TWA 10 PPM (25 MG/M3), JAN1993

OSL-UNITED KINGDOM: TWA 10 PPM (25 MG/M3), STEL 15 PPM (37 MG/M3),
SEP2000

OEL IN ARGENTINA, BULGARIA, COLOMBIA, JORDAN, KOREA CHECK ACGIH TLV;

OEL IN NEW ZEALAND, SINGAPORE, VIETNAM CHECK ACGIH TLV

NIOSH REL TO ACETIC ACID-AIR:10H TWA 10 PPM;STEL 15 PPM
NIOSH* DHHS #92-100,1882

NOHS 1974: HZD 01568; NIS 264; TNF 5146%9; NOS 150; TNE 486503

NOES 1983: HZD 01568; NIS 266; TNF 49403; NOS 169; TNE 907205; TFE
322123

EPA GENETOX PROGRAM 1988, NEGATIVE: HISTIDINE REVERSION-AMES TEST

EPA
EPA

TSCA SECTION §(B) CHEMICAL INVENTORY

TSCA SECTION 8 (D) UNPUBLISHED HEALTH/SAFETY STUDIES
EPA TSCA SECTION 8(E) RISX NOTIFICATION, 8EHQ-0892-9237;8EHQ-0892-9238
EPFA TSCA TEST SUBMISSION (TSCATS) DATA BASE, JANUARY 2001
NIOSH ANALYTICAL METHOD, 1994: ACETIC ACID, 1603
OSHA ANALYTICAL METHOD #ID-118

SECTION 16. OTHER INFORMATION- - -~ - -
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA, ALDRICH,
FLUKA SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING
OR FROM CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR
PACKING SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.
COPYRIGHT 2001 SIGMA-ALDRICH CO.
LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY.
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The MSDS format adheres to the standards and regulatory requirements
of the United States and may not meet regulatory requirements
in other countries.

DuPont Page 1
Matefial Safety Data Sheet

Ammonium Chloride Solution
053 8PP Revised 30-MAR-2003

Company Identification

MANUFACTURER/DISTRIBUTOR
DuPont
1007 Market Street
Wilmington, DE 198958

PHONE NUMBERS
Product Information : 1-800-441-7515 (outside the U.S.
302-774-1000)
Transport Emergency : CHEMTREC 1-800-424-9300(outside U.S.
703-527-3887)
Medical Emergency : 1-800-441-3637 (outside the U.S.
302-774-1000)

Components

Material CAS Number %
Water 7732-18-5 69-85
Ammonium Chloride 12125-02-9 15-31
Isopropyl Alcohol 67-63-0 0-0.3

Components (Remarks)

Ammonium salts generate ammonia in water. For SARA 313
requirements, 10% of the total ammonia present in aqueous ammonia
solutions is reportable.

Potential Health Effects

Ammonium Chloride may irritate eyes, nose and throat.
Ingestion may cause nausea, headache, weakness, upper
abdominal pain, "heart burn®, vomiting, diarrhea and liver
effects.

Significant skin permeation, and systemic toxicity, after
contact with Ammonium Chloride appears unlikely. There are
no reports of human sensitization.

Eye contact with Ammonium Chloride may include eye
irritation with discomfort, tearing, or blurring of vision.

Inhalation of Ammonium Chloride may include irritation of
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(HAZARDS IDENTIFICATION - Continued)

tﬂe upper respiratory passages, with coughing and
discomfort.

Ingestion of Ammonium Chloride may include nonspecific
discomfort, such as nausea, headache, or weakness; abnormal
liver function as detected by laboratory tests; or
gastrointestinal irritation with upper abdominal pain,
"heart burn®, nausea, vomiting, and diarrhea.

Individuals withlpreexisting diseases of the liver, kidney
or bladder may have increased susceptibility to the toxicity
of excessive exposures. No adequate epidemiologic studies
are available for ammonium chloride.
Carcinogenicity Information
None of the components present in this material at concentrations

equal to or greater than 0.1% are listed by IARC, NTP, OSHA or ACGIH
as a carcinogen.

First Aid
INHALATION
If inhaled, remove to fresh air. If not breathing, give
artificial respiration. If breathing is difficult, give oxygen.
Call a physician.
SKIN CONTACT

The compound is not likely to be hazardous by skin contact but
cleansing the skin after use is advisable.

EYE CONTACT

In case of contact, immediately flush eyes with plenty of water
for at least 15 minutes. Call a physician.

INGESTION
If swallowed, immediately give 2 glasses of water and induce

vomiting. Never give anything by mouth to an unconscious person.
Call a physician.
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Flammable Properties 1
Flash Point : Does not flash

If solids are overheated, >260-315 degC (500-599 degF), HCL
and NH3 may be evolved.

Extinguishing Media
Use media appropriake for surrounding material.
Fire Fighting Instructions

Wear self-contained breathing apparatus (SCBA) and full protective
equipment.

Safeguards (Personnel)
NOTE: Review FIRE FIGHTING MEASURES and HANDLING (PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTIVE EQUIPMENT during c¢lean-up.

Initial Containment
Dike spill.

Spill Clean Up

Soak up with sawdust, sand, oil dry or other absorbent material.

Handling (Personnel)

Avoid breathing vapors or mist. Avoid contact with eyes, skin, or
clothing. Wash thoroughly after handling.

Handling (Physical Aspects)
Close container after each use. Keep container tightly closed.
Storage

Store in a well ventilated place. Keep container tightly closed.
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Engineering Controls
Use only with adequate ventilation. Keep container tightly closed.
Personal Protective Equipment
EYE/FACE PROTECTION
| Wear safety glasses or coverall chemical splash Poggles.
RESPIRATORS
Wear NIOSH approved respiratory protection, as appropriate.
PROTECTIVE CLOTHING

Where there is potential for skin contact have available, and wear
as appropriate, impervious gloves, apron, pants, and jacket.

# Exposure Guidelines

Applicable Exposure Limits
Ammonium Chloride

PEL (OSHA) : None Established
TLV (ACGIH) : 10 mg/m3, 8 Hr. TWA
STEL 20 mg/m3
AEL * (DuPont) : None Established
Isopropyl Alcohol
PEL (OSHA) : 400 ppm, 980 mg/m3, 8 Hr. TWA
TLV (ACGIH) : 200 ppm, 8 Hr. TWA, A4
STEL 400 ppm
AEL * (DuPont) : 400 ppm, 8 & 12 Hr. TWA

* AFI is DuPont’s Acceptable Exposure Limit. Where governmentally
imposed occupational exposure limits which are lower than the AEL
are in effect, such limits shall take precedence.

Physical Data

Boiling Point : 95-100 C (203-212 F)
Freezing Point : 15 ¢ (59 F) (max.)

pH : 6.8-7.5

Odor : Faint Alcoholic

Form Solution above ~40 degC.

Color
Specific Gravity

Colorless to trace yellow
1.04-1.07

ve we oo

On cooling, white crystals of ammonium chloride may be
present.



0538PP DuPont Page 5
Material Safety Data Sheet

Chemical Stability
Stable at normal temperatures and storage conditions.

Solids will sublime with heat and dissociate into HCl and
NH3.

Incompatibility with Other Materials
Incompatible with stron& alkali (will liberate ammonia on
contact), may liberate HCL on contact with strong mineral
acids.
Decomposition
Solids will decompose with heat releasing HCl and NH3.
Polymerization
Polymerization will not occur.

Other Hazards

May corrode iron, mild steel and copper containing alloys,
particularly if hot.

Animal Data
Ammonium Chloride:
Oral LD50: 1,650 mg/kg in rats

Ammonium Chloride is not a skin irritant, is a mild eye
irritant, and is untested for animal sensitization.

A single ingestion exposure to Ammonium Chloride produced
changes in liver enzyme activity. Repeated exposure
produced acidic urine, reduced growth, enhanced adrenal
activity, increased kidney weight and hyperplasia of urinary
bladder. A single inhalation exposure produced slight
pneumonia and changes in liver, kidney and spleen.

Tests in animals demonstrate no carcinogenic activity. Tests
in some animals indicate that Ammonium Chloride may have
developmental toxicity but only at levels probably toxic to
the adult animal. Tests in animals for reproductive effects
have not been performed.

Ammonium Chloride does not produce genetic damage in
bacterial cultures but does produce genetic damage in
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(TOXICOLOGICAL INFORMATION - Continued)
mammalian cell cultures. It does not'produce genetic damage

in tests on animals. It has not been tested for heritable
genetic damage.

Ecotoxicological Information

onium Chloride:
96 hour LC50, Fathead minnows: 1.51 mg/L.

Waste Disposal

Treatment, storage, transportation, and disposal must be in
accordance with applicable Federal, State/Provincial, and Local
regulations.

Shipping Information

Not regulated by DOT/IMO/IATA when shipped in containers
less than 5,000 lbs. of Ammonium Chloride. If greater than
5,000 lbs. of Ammonium Chloride, use:

Proper Shipping Environmentally Hazardous Substance,

Name Liquid, N.0.S. (Ammonium Chloride)
Hazard Class : 9
UN Number : 3082
Packing Group : III
Label : Class 9
Reportable Quantity : 5,000 lbs. Ammonium Chloride

U.S. Federal Regulations
TSCA Inventory Status : Reported/Included.

TITLE III HAZARD CLASSIFICATIONS SECTIONS 311, 312

Acute : Yes
Chronic : No
Fire : No
Reactivity : No
Pressure : No
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NFPA, NPCA-HMIS 1

NPCA-HMIS Rating
Health
Flammability
Reactivity

ocoopR

Personal Protection rating to be supplied by user depending on use
condﬁtions.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
combination with any other material or in any process.

Responsibility for MSDS : MSDS Coordinator

Address : DuPont Chemical Solutions Enterprise
Wilmington, Delaware 19898
Telephone : 800-441-7515

# Indicates updated section.
This information is based upon technical information believed to be
reliable. It is subject to revision as additional knowledge and
experience is gained.

End of MSDS
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Fhiliipsburg. NJ 08865

CHENMICALS

|
AMMONIUM NITRATE

1. Product Identification

Synonyms: Nitric acid, ammonium salt
CAS No.: 6484-52-2

Molecular Weight: 80.04

Chemical Formula: NH4NO3
Product Codes:

J.T. Baker: 0729, 0731, 0829
Mallinckrodt: 3436

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Ammonium Nitrate 6484-52-2 9% - 100% Yes

3. Hazards Identification

Emergency Overview

DANGER! STRONG OXIDIZER. CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE OR
EXPLOSION. MAY BE HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO
SKIN, EYES AND RESPIRATORY TRACT.

SAF-T-DATAM™ Ratings (Provided here for your convenience)

Health Rating: 2 - Moderate

Flammability Rating: 1 - Slight

Reactivity Rating: 3 - Severe (Oxidizer)

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES
Storage Color Code: Yellow (Reactive)



Potential Health Effects

Inhalation:

May cause irritation to the respiratory tract; symptoms may include coughing, sore throat, and shortness off
breath. At high temperatures, exposure to toxic nitrogen oxides decomposition products can quickly cause acute
respiratory problems. Inhalation of large amounts causes systemic acidosis and abnormal hemoglobin.
Ingestion:

Large oral doses of nitrates may cause dizziness, abdominal pain, vomiting, bloody diarrhea, weakness.
convulsions, and collapse. Harmful if swallowed. May cause methemoglobinemia resulting in cyanosis.
Skin Contact:

Causes irritation to skin. Symptoms include redness, itclling, and pain.

Eye Contact:

Causes irritation, redness, and pain.

Chronic Exposure:

Small repeated oral doses of nitrates may cause weakness, depression, headache, and mental impairment.
Aggravation of Pre-existing Conditions:

No information found.

4. First Aid Measures

Inhalation:

Remove to fresh air. Get medical attention for any breathing difficulty.

Ingestion:

If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. Get medical attention immediately.

Skin Contact:

Remove any contaminated clothing. Wash skin with soap and water for at least 15 minutes. Get medical
attention if irritation develops or persists.

Eye Contact:

Wash thoroughly with running water. Get medical advice if irritation develops.

5. Fire Fighting Measures

Fire:

Not combustible, but substance is a strong oxidizer and its heat of reaction with reducing agents or combustibles
may cause ignition. May support combustion in an existing fire.

Explosion:

Contact with oxidizable substances may cause extremely violent combustion. Sealed containers may rupture
when heated. Sensitive to mechanical impact.

Fire Extinguishing Media:

Use flooding amounts of water in early stages of fire involving ammonium nitrate. Use any means suitable for
extinguishing surrounding fire.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Remove sources of heat and ignition.




Collected waste may be transferred to a closed, preferably metal, container and sent to a RCRA approved waste
disposal facility.

Alternatively, sweep spill into noncombustible container and dissolve in large amount of water. Add soda ash.
Mix and neutralize with 6M-HC!. Neutralized sludge may be sent to an approved waste disposal facility.

7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Protect
against physical damage. Store in a dry location scparate from combustible, organic or other readily oxidizable
materials. Avoid storage on wood floors. Remove and dispose of any spilled dichromates; do not return to
original containers. Do not store above 54C (130F) preferably below 30C (86F). Containers of thls material may
be hazardous when empty since they retain product residues (dust, solids ); observe all warnings and precautions
listed for the product.

8. Exposure Controls/Personal Protection

Airborue Exposure Limits:

None established.

Veatilation System:

A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local
exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation. A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

For conditions of use where exposure to dust or mist is apparent and engineering controls are not feasible, a
particulate respirator (NIOSH type N95 or better filters) may be worn. 1f oil particles (e.g. lubricants, cutting
fluids, glycerine, etc.) arc present, use a NIOSH type R or P filter. For emergencies or instances where the
exposure levels are not known, use a full-face positive-pressure, air-supplied respirator. WARNING:
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing.

Eye Protection:

Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

Colorless crystals.

Odor:

Odorless.

Solubility:

118g/100g water @ 0C (32F).
Specific Gravity:

1.73 @ 23C (77F)

pH:

5.4

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

210C (410F) Decomposes.
Melting Point:



170C (338F)

Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):
No information found.
Evaporation Rate (BuAc=1):
No infoImation found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Hygroscopic.

Hazardous Decomposition Products:

Emits nitrous oxides when heated to decomposition. Liberates ammonia in reaction with strong alkalls.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Aluminum, antimony, chromium, copper, iron, lead, magnesium, manganese, nickel, zinc, brass. oil. charcoal,
organic material, acetic acid, ammonium chloride, bismuth, cadmium, chlorides. cobalt, phosphorus. potassium
and ammonium sulfate, sodium, sodium hypochlorite, sodium perchlorate, sodium-potassium alloy, and sulfure.
Conditions to Avoid:

Heat, flame, ignition sources, dusting and incompatibles. Moisture and combustible materials. Shock sensitive.

11. Toxicological Information

Oral rat LD50: 2217 mg/kg.

---NTP Carcinogen---
Ingredient Known Anticipated IARC Category

Bmmonium Nitrate (6484-52-2) Yo No None

12. Ecological Information

Environmental Fate:

When released into the soil, this material is expected to leach into groundwater. When released into the soil, this
material is not expected to evaporate significantly. When released into water, this material is expected to readily
biodegrade.

Environmental Toxicity:

No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA
approved waste facility. Processing, use or contamination of this product may change the waste management
options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container
and unused contents in accordance with federal, state and local requirements.

14. Transport Information




Domestic (Land, D.O.T.)

Proper Shipping Name: AMMONIUM NITRATE
Itazard Class: 5.1

UN/NA: UN1942

Packing Group: 11{

Information reported for product/size: 50KG

International (Water, 1.M.O.)

Proper Shipping Name: AMMONIUM NITRATE
Hazard Class: 5.1
UN/NA: UN1942
Packing Group: 1Il
| Information reported for product/size: S0KG

15. Regulatory Information

———————— \Chemical Inventory Status - Part l\-------------—-sewmmmoom oo
Ingredient TSCA EC Japan Austral:a

Ammonium Nitrate (6484-52-2) Yes Yes Yes Yes

-~Canada--
Ingredient Kerea DSL NDSL Phil.
Ammonium Nitrate (6484-52-2) Yes Yes No Yes

-------- \Federal, State & International Regulalions - Part l\---==-----------

-SARA 302- = --=--- SARA 313------
Ingredient RQ TPQ List Chemical Catg.
Ammonium Nitrate (6484-52-2) No Mo Mo Nitrate cmpd

-------- \Federal, State & International Regulations - Part 2\--------======r-

-RCRA- ~-TSCA-
Ingredient CERCLA 261.33 8 (d)
Ammonium Nitrate (5484-52-2) No No No
Chemical Weapons Convention: Ko TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No

Reactivity: Yes (Pure / Solid)

Australian Hazchem Code: |[S]

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 0 Flammability: 0 Reactivity: 3 Other: Oxidizer

Label Hazard Warning:

DANGER! STRONG OXIDIZER. CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE OR
EXPLOSION. MAY BE HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN,
EYES AND RESPIRATORY TRACT.



Label Precautions:

Keep from contact with clothing and other combustible materials.

Do not store near combustible materials.

Store in a tightly closed container.

Avoid breathing dust.

Avoid contact with eyes, skin and clothing.

Remove and wash contaminated clothing promptly.

Use only with adequate ventilation.

Wash thoroughly after handling.

Store preferably below 30C

Label First Aid:

If inhaled, remove to fresh air. Get medical attention for any breathing difficulty. In case of contact, immediately
flush eyes or skin with plenty of water for at least 15 minutes. 1f swallowed, DO NOT INDUCE VOMITING.
Give large quantities of water. Never give anything by mouth to an unconscious person. In all cases, get medical
attention. l

Product Use:

Laboratory Reagent.

Revision Information:

No Changes.

Disclaimer:
***********#************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR
RELIANCE UPON THIS INFORMATION.
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Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)




Nulex Company

2717 Port Neal Circle

Material Safety Data Sheet
Ammonium Sulfate Solution, Tech Grade

MSDS Number: 302?
l Date: June 9, 2006

Sergeant Bluff, 1A 51054 Revision: 1

Replaces: February 7, 2001

SECTION 1 CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name/Trade Name: Ammonium Sulfate Solution, Tech Grade

Synonyms:

Material Uses:

Nulex Al}ds, Ammonium Sulfate Solution 8-0-0-9, 8-0-0-9

Agricultural industry: Fertilizer
Manufacture of specialty fertilizers
Fermentation nutrient

Supplier/Manufacturer: Nutra-Flo Company Emergency Telephone Number: [-800-424-9300

Address:

1919 Grand Avenue General Telephone Number: 1-712-277-2011

City, State, and Zip Code: Sioux City, 1A 51106

SECTION 11  COMPOSITION/INFORMATION ON INGREDIENTS

Component Name

Ammonium Sulfate

Water

Percentage by Weight CAS Number
33-42% 7783-20-2
58 - 67% 7732-18-5

SECTION III HAZARD IDENTIFICATION

Caution! May be harmful if inhaled or swallowed. May cause respiratory tract, eye and skin irritation.

EMERGENCY OVERVIEW

Health Hazards (Ammonium Hydroxide):

Health (Blue)

Phimmabilitn (Rad)

Routes of Exposure:

2 Reactivity 0
0 Other (White) 0

| Swallowing | Skin Contact
“ Skin Absorption 4] Eye Contact
0 Inhalation

Effects of Single (Acute) Overexposure:

Swallowing:

Skin Absorption:
Inhalation:

Skin Contact:

May result in indigestion, nausea and/or vomiting.

No evidence of adverse effects from available information.

May cause nasal stuffiness, cough, sorc throat. Avoid breathing vapors, mists.

May cause irritation. Avoid contact with open wounds. No long term harmful effects are
expected.
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Material Safety Data Sheet
Ammonium Sulfate Solution, Tech Grade

Eye Contact: May causc severe irritation with corneal injury. May result in blindness. If splashed in eyes,
rinse immediately with water for 15 minutes.

Effects of Repeated (Chronic) Overexposure: No information found.

SECTION IV: FIRST AID MEASURES

Inhalation: Move to fresh air immediately. 1f not breathing, give artificial respiration. 1t breathing is
difficult, give oxygen. Seek immediate medical attention.

Ingestion: Do NOT induce vomiting unless dirccted to do so by medical personnel. 1f large quantities
have been ingested, scek immediate medical attention.

Eye Contact: Flush with water for a minimum of 15 minutes. Seek immediate medical attention.

Skin: Immediately flush skin with plenty of water. Cover irritated skin with an emollient. Remove

conlaminated clothing and shoes.
SECTION V: FIRE AND EXPLOSION HAZARDS

Flammability: Non-flammable.

Flash Point: Not applicable.

Auto ignition Temperature: Not applicable.

Flammable Limits in Air % by Volume:  Not applicable.

Extinguishing Means: Use media appropriate for surrounding materials.

Hazardous Combustion Products: When heated to decomposition, this material will emit toxic fumes containing
NO,, NHj, and SO..

SECTION VI: ACCIDENTAL RELEASE MEASURES

For small or incidental releases, the minimum personal protective equipment should be chemical resistant gloves
and goggles. Mop up or absorb with an inert dry material (e.g., vermiculite, dry sand, earth) and place in an
appropriate waste disposal container. Rinse affected area with water.

In the event of a significant spill, uncontrolled releases should be responded to by trained personnel using
preplanned procedures. Proper personal protective equipment should be used including respiratory protection.
Absorb with an inert dry material (e.g., vermiculite, dry sand, earth) and place in an appropriale waste disposal
container. Do not use combustible materials such as sawdust. Keep material out of sewers, storm drains, and
surface waters.

SECTION VII: HANDLING AND STORAGE

Maximum Storage Temperature: Ambient. Do not store below 10°F.

Handling Practices: Wear gloves and goggles when handling this material. Avoid eye and skin contact.

Storage Practices: Store in a cool, dry, well-ventilated area away from incompatible materials. Keep container
/storage vessel closed. Avoid contact with oxidizing agents and acids.

SECTION VIII: EXPOSURE CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT
Engineering Controls: Provide exhaust ventilation or other engineering controls to keep airborne

concenlrations of vapors below their respective threshold limit values. Ensure
cyewash stations and safety showers are proximal to the work-station location.

Respiratory Protection: Wear NIOSH approved vapor respirator.

Protective Gloves: Wear chemical resistant gloves.

Eye Protection: Chemical goggles and a full faceshield should be worn.
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Material Safety Data Sheet
Ammonium Sulfate Solution, Tech Grade

SECTIONIX PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid

Odor: None to slight ammonia odor
Vapor Pressure: Not determined

Vapor Density: Not determined
Evaporation Rate: Not determined

pH: 6.0-8.3

Appearance: Clear to brown liquid
Specific Gravity; 1.19-1.23 @ 25°C
Solubility in Waler: 78.6 g/100 g @ 25°C
Boiling Point: 220°F

SECTION X: REACTIVITY DATA

Cliemical Stability: Stable

Incompatibility with Other Substances: Strong acids and oxidizers
Hazardous Polymerization: Will not occur.

Conditions to Avoid: High temperatures

SECTION XI: TOXICOLOGICAL DATA

LDsy: 2840 mg/kg (orl-rat)
Suspected Carcinogen: No

SECTION X1I: ECOLOGICAL INFORMATION

Stability: Material is stable under ordinary conditions.
Ecotoxicity; No information available.

SECTION XIi1: DISPOSAL CONSIDERATIONS

Waste Disposal: Waste disposal must be in accordance with local, State, and Federal regulations.
EPA Waste Number: Material is not considered hazardous waste per 40 CFR Section 261, Subparts C and D.

SECTION X1V: TRANSPORT INFORMATION

Proper Shipping Name: Not regulated.
Hazardous Class Number & Description:  Not regulated.
UN Identification Number: Not regulated
Packing Group: Not regulated
DOT Label(s) Required: None
Emergency Response Guide Number: 11

DOT RQ: None

SECTION XV: REGULATORY INFORMATION

SARA Reporting Requirements:  This material contains the following chemicals subject to the reporting
requirements of SARA Section 313 and 40 CFR 372 (from water dissociable ammonium salt):

Name CAS No, Weight % % Reportable
Ammonia 7664-41-7 9.6% 0.97
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Material Safety Data Sheet
Ammonium Sulfate Solution, Tech Grade

l'l‘SCA Inventory Status: Ammonium sulfate and water ae listed on the TSCA Inventory.

Marine Pollutant: Does not contain any material listed as a Marine Pollutant under 49 CFR
172.101

California Proposition 63: Not found

CERCLA Reportable Quantitics:  None

State Regulatory Information: Not applicable

Labeling (Precautionary Statement):  CAUTION. May cause irritation of eyes, nose, throat, and skin. Do not
ingest. Avoid breathing mists and vapors. Wear appropriate personal
protective equipment. Wash thoroughly after handling.

SECTION XVI: OTHER INFORMATION

The information and recommendations herein are taken from data contained in independent, industry
recognized references. This information is furnished free of charge and is based on data believed to be
reliable. It is intended for use by persons possessing technical knowledge and should be used at their own
discretion and risk. Since actual use is beyond our control, no guarantee, express or implied, and no liability
is assumed by Nutra-Flo Company in conjunction with the use of this information. Nothing herein is to be
construed as a recommendation to infringe on any patents.

Ammonium Sulfate Solution Page4 of 4 Revision No. 1
Tech Grade



MATERIAL SAFETY
DATA SHEET

PooLE []I

AMMONIUM THIOSULFATE

Effective Date: 06/01/01 6 Pages
| Revised 02/12/03

| Section 1: | CHEMICAL PRODUCT and COMPANY IDENTIFICATION
1.1 Product Name: Ammonium Thiosulfate Solution
Chemical Family: Inorganic Salt Solution
Synonyms: Ammonium Thiosulfate, Ammonium Hyposulfite, 12-0-0-
268, ATS
Formula: (NH,4),S,03
1.2 Manufacturer: Poole Chemical Co., Inc
P.O. Box 10
Texline, TX 79087
Information: (806) 362-4261
1.3 Emergency Contact: (806) 362-4215 (Poole Chemical Co., Inc.)
(800) 424-9300 (Chemtrec)
| Section 2: | COMPOSITION, INFORMATION ON INGREDIENTS
2.1 Chemical Ingredients (% by wt.)
Ammonium Thiosulfate CAS #7783-18-8 60% (Typical)
Water CAS#7732-18-5 40%

(See Section 8 for exposure guidelines)

[ Section 3: | HAZARDS IDENTIFICATION
NFPA  Health -2 Flammability - 0 Reactivity — 0
EMERGENCY OVERVIEW

Contact with eyes may cause irritation or a burning sensation.
Repeated/prolonged skin contact may cause irritation.
Inhalation of product mist may irritate the respiratory tract.
Ingestion may irritate gastrointestinal tract.

Heating may cause ammonia gas to evolve.




POOLE AMMONIUM THIOSULFATE
Page 2

3.1 POTENTIAL HEALTH EFFECTS

EYE: Contact with eyes by product mist orl solution may cause irritation or a burning sensation.

SKIN CONTACT: Prolonged or repeated contact with product mist or solution may cause skin irritation.
SKIN ABSORPTION: Absorption is unlikely to occur.

INGESTION: Ingestion of product solution may cause irritation of the gastrointestinal tract to include nausea,
| vomiting and diarrhea. Ammonium Thiosulfate is considered To have a low toxicity to humans.

INHALATION: Inhalation of product mist may cause irritation of the nose, throat and respiratory tract.

CHRONIC EFFECTS/CARCINOGENICITY: Not listed as a carcinogen by NTP, IARC or OSHA

[ Section 4: | FIRST AID MEASURES |

4.1 EYES: Immediately flush with large quantities of water for 15 minutes. Hold eyelids apart during irrigation
to insure thorough flushing of the entire area of the eye and lids. Obtain medical attention if irritation occurs.

4.2 SKIN: Immediately flush with large quantities of water. Remove contaminated clothing under a safety
shower. Obtain medical attention if irritation persists.

4.3 INGESTION: If victim is conscious, give 2 to 4 glasses of water and induce vomiting by touching finger to
the back of the throat. Obtain medical attention.

4.4 INHALATION: Remove victim from contaminated atmosphere. If breathing is labored, administer oxygen.
If breathing has ceased, clear airway and start mouth to mouth resuscitation. If heart has stopped beating,
external heart massage should be applied. Obtain medical attention.

[ Section5: | FIRE FIGHTING MEASURES l

5.1 FLAMMABLE PROPERTIES
FLASH POINT: Not Flammable =~ METHOD USED: NA
5.2 FLAMMABLE LIMITS: LFL: NA UFL: NA
5.3 EXTINGUISHING MEDIA: As appropriate for combustibles involved in fire.

5.4 FIRE & EXPLOSIVE HAZARD: Heating to dryness may cause the release of ammonia, hydrogen sulfide
and oxides of sulfur. Sulfur dioxide is a respiratory hazard.

Keep containers/storage fire air cooled with spray water. Heating may cause the release of sulfur dioxide
vapors.

5.5 FIRE FIGHTING EQUIPMENT: As in any fire, wear self contained breathing apparatus, pressure
demand MSHA/NTOSH (approved or equivalent) and full protective gear.



POOLE AMMONIUM THIOSULFATE
Page 3
| Section 6: | ACCIDENTAL RELEASE MEASURES |

6.1 Small Releases: Confine and absorb small releases on sand earth or other inert absorbent. Use water spray
to dilute to wealj fertilizer solution. Dispose of in accordance with all govemmﬁint regulations.

6.2 Large Releases: Confine area to qualified personnel. Shut off release if safe to do so. Dike spill area to
prevent runoff into sewers, drains or surface waterways (potential aquatic toxicity). Recover as much of the
solution as possible. Treat remaining material as a small release (above).

| Section 7: | | HANDLING and STORAGE | |

7.1 Handling: Avoid contact with eyes. Use only in a well ventilated area. Wash thoroughly after handling.
Avoid prolonged or repeated breathing of vapors. Avoid prolonged or repeated contact with the skin.

7.2 Storage: Store in well ventilated areas. Do not store combustibles in the area of storage vessels. Keep away
from any sources of heat or flame. Store tote and smaller containers out of direct sunlight at moderate
temperatures. (See Section 10.4 for materials of construction)

[ Section 8: | EXPOSURE CONTROLS, PERSONAL PROTECTION

8.1 Respiratory Protection: None generally required. If conditions exist where mist may be generated, a
NIOSH/MSHA approved mist respirator should be worn.

8.2 Skin Protection: Neoprene rubber gloves and apron should be worn to prevent repeated or prolonged
contact with the liquid. Wash contaminated clothing prior to reuse.

8.3 EYE PROTECTION: Chemical goggles and a full face shield. DO NOT WEAR CONTACT LENSES.

8.3 Exposure Guidelines: OSHA ACGIH
TWA STEL TLV STEL
None NA NA NA NA

8.4 Engineering Controls: Use adequate exhaust ventilation to prevent inhalation of product vapors. Maintain
an eyewash/safety shower in areas where product is handled.

| Section 9: | PHYSICAL and CHEMICAL PROPERTIES l
9.1 APPEARANCE: Colorless to Pale Yellow Liquid
9.2 ODOR: No odor.
9.3 BOILING POINT (°F): 210-220
9.4 VAPOR PRESSURE (mmHg): 18@ 70°F
9.5 VAPOR DENSITY: Not applicable
9.6 SOLUBILITY IN WATER: Complete
9.7 SPECIFIC GRAVITY: 1.32-1.35 (11.1 Ib/gal.)
9.8 FREEZING POINT: Not determined
9.9 pH: 7.0-8.5

9.10 VOLATILE: Not volatile



POOLE AMMONIUM THIOSULFATE
Page 4
| Section 10: | STABILITY and REACTIVITY |

10.1 STABILITY: This is a stable material.
10.2 HAZARDOdS POLYMERIZATION: Will not occur. |

10.3 HAZARDOUS DECOMPOSITION PRODUCTS: Heating this product may evolve ammonia. Heating
to dryness will cause the evolution of ammonia, hydrogen sulfide, or sulfur oxide. Ammonia (16-25%) and
hydrogen sulfide (4-46%) may form flammable mixtures with air.

10.4 INCOMPATIBILITY: Strongoxidizers such as nitrates, nitrites or chlorates can cause explosjons or the
release of ammonia, hydrogen sulfide or sulfur oxides. Acids will cause the release of sulfur dioxide,'a severe
respiratory hazard. Contact with strong alkalies will cause the evolution of ammonia. Avoid storage near
oxidizers, strong acids or strong alkalies. Ammonium thiosulfate solution is not compatible with copper. zinc.
tin or their alloys. These materials of construction should not be used in handling systems or storage containers
for this product. (SEE Section 7.2, Storage)

[ Section 11: | TOXICOLOGICAL INFORMATION

11.1 ORAL: Oral-Rat LDs: 2,850 mg/Kg

11.2 DERMAL: Skin — Rabbit LDsy: > 2.000 mg/Kg

11.3 INHALATION: Data not available

11.4 CHRONIC/CARCINOGENICITY: No evidence available
11.5 TERATOLOGY: Data not available

11.6 REPRODUCTION: Data not available

11.7 MUTAGENICITY: Data not available

[Section 12: | ECOLOGICAL INFORMATION

Static acute 96 hour-LCsy for sheepshead minnow is > 1,000 mg/L.
Static acute 96 hour-LCsp for mysid shrimp is 89 mg/L.

| Section 13: | DISPOSAL CONSIDERATIONS

Ammonium Thiosulfate is not considered a hazardous waste under Federal Hazardous Waste Regulations, 40
CFR 261. Consult state and local regulations for different or more restrictive disposal regulations.
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| Section 14: | TRANSPORT INFORMATION

14.1 DOT SHIPPING NAME: Ammonium Thiosulfate Solution

14.2 DOT HAZARD CLASS: NA |

14.3 UN/NA NUMBER: NA

14.4 PACKING GROUP: NA

14.5 DOT |PLACARD: NA

14.6 DOT LABEL(S): NA

14.7 IMO SHIPPING NAME: Ammonium Thiosulfate Solution

14.8 RQ (Reportable Quantity): NA

[ Section 15: | REGULATORY INFORMATION

15.1 OSHA: This product is listed as a hazardous material under criteria of the Federal
OSHA Hazard Communication Standard, 29 CFR 1910.1200.

15.2 SARA TITLE III: A. EHS (Extremely Hazardous Substance) List: No
B. Section 311/312, (Tier I, II) Categories: Immediate (acute)  Yes

Fire No

Sudden Release No

Reactivity No

Delayed (chronic) No

C. Section 313 (Toxic Release Reporting-Form R): yes

Chemical Name CAS Number Concentration
Ammonia 7664-41-7 <15%

D. TPQ (Threshold Planning Quantity): No

15.3 CERCLA/SUPERFUND: RQ (Reportable Quantity) No
15.4 TSCA (Toxic Substance Control Act) Inventory List: Yes
15.5 RCRA (Resource Conservation and Recovery Act) Status: NA
15.6 WHMIS (Canada) Hazard Classification: NA
15.7 DOT Hazardous Material: (See Section 14) No

15.8 CAA Hazardous Air Pollutant (HAP) No
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[ Section 16: | OTHER INFORMATION

Although the information contained herecin is offered in good faith, SUCH INFORMATION IS
EXPRESSLY GIVEN WITHOUT ANY WARRANTY (EXPRESS OR IMPLIED) OR ANY
GUARANTEE OF ITS ACCURACY OR SUFFICIENCY and is taken at the user’s sole risk. User is
solely responsible for determining the suitability of use in each particular situation. Poole Chemical
Company, Inc. specifically DISCLAIMS ANY LIABILITY WHATSOEVER FOR THE USE OF SUCH
INFORMATION, including without limitation any recommendations which user may construe and
attempt to apply which may infringe or violate valid patents, licenses and or copyright.
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KOCH NITROGEN COMPANY

MATERIAL SAFETY DATA SHEET |

Koch Nitrogen Company SPILL/EMERGENCY CONTACT:
P O Box 2219 CHEMTREC: 1-800-424-9300 (U.S.)
Wichita, KS 67201-2219 To Request an MSDS: 1-316-828-7672

1-316-828-7672
kochmsds@kochind.com

MSDS NUMBER: 5355

TRADE NAMES:
AMMONIA, ANHYDROUS

SYNONYMS:
AMMONIA, 82-0-0, NH3

CHEMICAL FAMILY: inorganic, alkaline gas or liquid

REVISION DATE: Sep 09 2008

2. HAZARDS IDENTHFICATION

NFPA RATINGS (SCALE 0-4): HEALTH-3 FIRE=1 REACTIVITY=0

EMERGENCY OVERVIEW:;

SIGNAL WORD: DANGER!

MAJOR HEALTH HAZARDS: harmful if swallowed, harmful or fatal if inhaled, respiratory
tract burns, skin burns, eye burns, blindness, frostbite (from compressed gas)

PHYSICAL HAZARDS: Containers may rupture or explode if exposed to heat. May react on contact with
water.

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: burns, lung congestion, sore throat, cough, difficulty breathing, chest pain,
nausea, vomiting, headache, kidney damage, nerve damage, death
LONG TERM EXPOSURE: kidney damage, nerve damage, burns
SKIN CONTACT:

SHORT TERM EXPOSURE: burns, frostbite

LONG TERM EXPOSURE: burns

EYE CONTACT:

SHORT TERM EXPOSURE: burns, frostbite, eye damage, blindness
LONG TERM EXPOSURE: burns, eye damage
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INGESTION:
SHORT TERM EXPOSURE: Ingestion is not a route of exposure.
LONG TERM EXPOSURE: Ingestion is not a route of exposure.

3. COMPOSITION, ENFOIRM./-\'HON ON INGREDIENTS
COMPONENT: AMMONIA, ANHYDROUS

CAS NUMBER: 7664-41-7

PERCENTAGE: 99-100

COMPONENT: WATER
CAS NUMBER: 7732-18-5
PERCENTAGE: 0-1

4. FIRST AlD MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Do not attempt rescue in confined
spaces without adequate protective gear and proper training. Give artificial respiration if not breathing. If
breathing is difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.

SKIN CONTACT: Wash with soap or mild detergent and large amounts of water until no evidence of
chemical remains (at least 15-20 minutes). Place contaminated clothing in a closed container until laundered or
discarded. Contaminated clothing should be removed and laundered before reuse. Notify person laundering
clothing of contaminant's hazardous properties. Discard contaminated leather goods. If frostbite or freezing
occur, immediately flush with plenty of fukewarm water (105-115 F; 41-46 C). DG NOT USE HOT WATER.
1f warm water is not available, gently wrap affected parts in blankets. Get immediate medical attention.

EYE CONTACT: Immediately flush eyes with plenty of water for at least 30 minutes. Hold eyelids away from
the eyeball to ensure thorough rinsing. Get immediate medical attention.

INGESTION: Ingestion is not a route of exposure.

NOTE TO PHYSICIAN: Signs and symptoms of CNS depression, confusion and convulsions should be
considered in the assessment and treatment of victims of exposure.
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5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Slight fire hazard. Moderate explosion hazard. Containers may rupture
or explode if exposed to heat.

EXTINGUISHING MED?1A: carbon dioxide, regular dry chemical

Large fires: Use regular foam or flood with fine water spray. If water is used, a minimum of 100 vofumes of
water must be available for each volume of ammonia.

FIRE FIGHTING: Do not get water inside container. Move container from fire area if it can be done without
risk. Cool containers with water spray until well after the fire is out. Stay away from the ends of tanks. Keep
unnecessary people away, isolate hazard area and deny entry. Stop flow of gas. Use extinguishing agents
appropriate for surrounding fire. Be aware that a BLEVE (Boiling Liquid Expanding Vapor Explosion) may
occur unless surfaces are kept cool with water Flood with fine water spray. Cool containers with water spray
until well after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of



A

material or combustion by-products. Stay upwind and keep out of low areas. Consider downwind evacuation if
material is leaking.

SENSITIVITY TO MECHANICAL IMPACT: Yes
SENSITIVITY TO STATIC DISCHARGE: No

LBWER FLAMMABLE LIMIT: 16%
UPPER FLAMMABLE LIMIT: 25%
AUTOIGNITION: 1204 F (651 C)

HAZARDOUS COMBUSTION PRODUCTS:
Thermal decomposition or combustion products: ammonia, oxides of nitrogen, hydrogen

RELEASE MEASURES

0. ACCIDENTAL

AIR RELEASE:
Reduce vapors with water spray. Collect ninoff for disposal as potential hazardous waste.

SOIL RELEASE:
Trap spilled material at bottom in deep water pockets, excavated holding areas or within sand bag barriers. Dike
for later disposal. Absorb with sand or other non-combustible material. Add dilute acid.

WATER RELEASE:
Add dilute acid, Collect spilled material using mechanical equipment.

OCCUPATIONAL RELEASE:

Stop leak if possible without personal risk. Reduce vapors with water spray. Do not get water directly on
material. Do not get water inside container. Keep unnecessary people away, isolate hazard area and deny entry.
Small spills: Flood with water. Evacuation radius: 100 feet. Large spills: Dike for later disposal. Stay upwind
and keep out of low areas. Ventilate closed spaces before entering. Evacuation radius: 200 feet. Notify Local
Emergency Planning Committee and State Emergency Response Commission for release greater than or equal
to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable under CERCLA Section 103,
notify the National Response Center at (800)424-8802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage
regulations; U.S. OSHA 29 CFR 1910.101. U.S. OSHA 29 CFR 1910.111. Notify State Emergency Response
Commission for storage or use at amounts greater than or equal to the TPQ (U.S. EPA SARA Section 302).
SARA Section 303 requires facilities storing a material with a TPQ to participate in local emergency response
planning (U.S. EPA 40 CFR 355.30). Keep separated from incompatible substances.

HANDLING: Do not cut, puncture, or weld on or near this container. When using, do not eat, drink or smoke.
Subject to handling regulations: U.S. OSHA 29 CFR 1910.119. U.S. OSHA 29 CFR 1910.111.

8. EXPOSURE CONTROLS. PERSONAL PROTECTION

EXPOSURE LIMITS:
AMMONIA, ANHYDROUS:
50 ppm (35 mg/m3) OSHA TWA
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35 ppm (27 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)
25 ppm ACGIH TWA
35 ppm ACGIH STEL

VENTILATION: General or local exhaust ventilation and other forms of engineering controls are the preferred
mean}s for controlling exposures. If ventilation cannot reduce airborne !concentrations below acceptable limits,
appropriate respiratory protection should be used.

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye wash
fountain and quick drench shower in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing,.
GLOVES: Wear approplriate chemical resistant gloves.

PROTECTIVE MATERIAL TYPES: butyl rubber, neoprene, nitrile butadiene rubber (NBR), polyvinyl
chloride (PVC)

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH: 300 ppm

RESPIRATOR: A NIOSH approved air-purifying respirator with an appropriate cartridge or canister may be
appropriate under certain circumstances where airborne concentrations are expected to exceed exposure limits.
Appropriate respirator selection should be made by a qualified professional as part of a comprehensive
respiratory protection program as described in 29 CFR 1910.134. Protection provided by air-purifying
respirators is limited and should not be used in atmospheres deficient in oxygen or where airborne
concentrations are immediately dangerous to life or health. Use a positive-pressure air-supplied respirator if
there is any potential for an uncontrolled releasc, exposure levels are not known, or any other circumstances
where air-purifying respirators may not provide adequate protection.

Y. PINSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: gas

COLOR: colorless

PHYSICAL FORM: compressed, liquefied gas
ODOR: pungent odor, irritating odor

MOLECULAR WEIGHT: 17.03

MOLECULAR FORMULA: N-H3

BOILING POINT: -28.1 F (-33.4C)

FREEZING POINT: -30.8 F (-34.9 C) (20% solution)
VAPOR PRESSURE: 124 psia@ 20 C

VAPOR DENSITY (air=1): 06 @ 0C

SPECIFIC GRAVITY (water=1): 0.633 @ 4 C
BULK DENSITY: 620 kg/m3 @ 16 C

WATER SOLUBILITY:34% @20 C

PH: 11.7 approximate(1% aqueous solution)
VOLATILITY: 100%

ODOR THRESHOLD: 15-17 ppm

EVAPORATION RATE: Not applicable
VISCOSITY: 0.266 cP @ -34 C

COEFFICIENT OF WATER/OIL DISTRIBUTION: Not applicable
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A S PARHE Y WD RE WCTINTY
REACTIVETY: May react with evolution of heat on contact witlt water

CONDITIONS 1O AVOLD: Minunize contact with materzal Avoid inhalaton of material or comaustion by -
products Containers may rupluie or E\'phl(lc il enposed o heat

INCOMPATIBILITEES: aeids. bromine, calcium, chlonmne, hypochlorite, iodine, mercury, oxidizing
materials st

HAZARDOUS DECOMPOSITION:

Thermil decomposition or combustion products ammionia, oxides of nitrogen, livdrogen

Themal decomposition products Decompusition temperature may be lowered 10 375 F (302 C) by contuet with
cortain metals, such as nigkel. T

POLYMUERIZATION: Will not polymerize

P TONECOT GudO N INFORNIVLHON

AMMONIAANIIYDROUS:

TOXICITY DATA: 2000 ppm - howr(syinhalacion-rat LCAN, 350 g kg oral-rat £.D30

LOCAL EFFECTS:

Cotrosive. inhalation, shin. eve, ingestion

ACUTE ' TOXICITY LEVEL:

Toxic ngestion

Moderately Toxic inhalation

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: diabetes. eve disorders, liver disorders,
nervous svstem disorders. kidney disorders, wespiiatory disorders, shin disorders and allergics

Y RCOFOGIO N INFORNATION

ECOTONICITY DATA:
FISH TOXICITY: 21 4 - 279 myg (rotal N3 Ly <6 hour £C 30 Fish

INVERTEBRATE TONICITY: 735 mg {total NH3L) 48 hours 1.C50 Daphnia

I3 DISPOSAL CONSIDERATIONS

Subject (o disposal regulations U8 EPA 400 CFR 262 Hazardous Waste Numberisy D02 Dispose in
aceordance with all applicable regulations

T TRANNSPORT INFORNNTIOR

L. DOTHYCFR 172,101

PROPIEIR SIHPPING NAMIEL Ammaonia, anhydrous
ID N1 MBER: TINTOOS

HAZARD CLASS OR DIVISION: 2
LABELING REQUIREMENTS: 22
QUANTITY LIMITATIONS:

-
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PASSENGER AIRCRAFT OR RAILCAR: Forbidden
CARGO AIRCRAFT ONLY: Forbidden

DOT HAZARDOUS SUBSTANCE(S):

Ammonia 100 Ib(s) (45.4 kg(s))

INTERNATIONAL U.S. DOT 49 CFR 172].10l:
PROPER SHIPPING NAME: Amimonia, anhydrous
D NUMBER: UNI1005

HAZARD CLASS OR DIVISION: 23
LABELING REQUIREMENTS: 2.3, 8
QUANTITY LIMITATIONS:
PASSENGER AIRCRAFT OR RAILCAR: Forbidden
|CARGO AIRCRAFT ONLY: Forbidden

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Anhydrous ammonia

UN NUMBER: UN1005

CLASS:23:8

I3 REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):
AMMONIA, ANHYDROUS: 100 LBS RQ

SARA TITLE Il SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
AMMONIA, ANHYDROUS: 500 LBS TPQ

SARA TITLE 111 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40):
AMMONIA, ANHYDROUS: 100 LBSRQ

SARA TITLE 111 SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: Yes

FIRE: No

REACTIVE: No

SUDDEN RELEASE: Yes

SARA TITLE 11 SECTION 313 (40 CFR 372.65):
AMMONIA, ANHYDROUS

OSHA PROCESS SAFETY (29CFR1910.119):
AMMONIA, ANHYDROUS: 10000 LBS TQ

CLEAN AIR ACT: This product contains one or more components listed as a hazardous air pollutant under
Title I of the Clean Air Act Amendment of 1990

STATE REGULATIONS;
California Proposition 65: Not regulated.

NEW JERSEY WORKER AND COMMUNITY RIGHT TO KNOW: This MSDS was prepared in
accordance with the New Jersey Worker and Community Right-to-Know Act.
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PENNSYLVANIA RIGHT TO KNOW: This MSDS was prepared in accordance with the Pennsylvania
Worker and Community Right-to-Know Act.

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: A, DIA E.

NATIONAL INVENTORY STATUS: '
U.S. INVENTORY (TSCA): All the components of this substance are listed on or are exempt from the
inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

CANADA INVENTORY (DSL/NDSL): All of the components of this product are listed on the DSL

16, OTHER INFORMATION

MSDS SUMMARY OF CHANGES
14. TRANSPORT INFORMATION

NOTICE: The information presented herein is based on data considered to be accurate as of the date of
preparation of this Material Safety Data Sheet. However, MSDS may not be used as a commercial
specification sheet of manufacturer or seller, and no warranty or representation, expressed or implied, is
made as to the accuracy or comprehensiveness of the foregoing data and safety information, nor is any
authorization given or implied to practice any patented invention without a license. In addition, no
responsibility can be assumed by vendor for any damage or injury resulting from abnormal use, from
any failure to adhere to recommended practices, or from any hazards inherent in the nature of the
product.

WEA L ANDRD 1302 A Dnod kAR 11



! MATERIAL SAFETY DATA SHEET

1. PRODUCT IDENTIFICATION
TRADE NAME (AS LABELED):

MANUFACTURER’S NAME:

ADDRESS: |

EMERGENCY PHONE:
BUSINESS PHONE:
DATE OF PREPARATION:

2. COMPOSITION and INFORMATION ON INGREDIENTS

APK 4108

Nulex, Inc.
2717 Port Neal Circle

Sergeant Bluff, IA 51054

|

Chemtrec 1-800-424-9300 - 24 hrs a day
712-277-2011
September 24, 2008

CHEMICAL NAME CAS # % wiw EXPOSURE LIMITS IN AIR
ACGIH OSHA

TLV | STEL | PEL | STEL | IDLH | NIOSH

TWA REL
Potassium Orthophosphate, 7778-77-0 10-20
Monobasic (KH,PO,) NE NE NE NE NE NE
Potassium Orthophosphate, 7758-11-4 5-10
Dibasic (K;HPO,) NE NE NE NE NE NE
Ammonium Orthophosphate, | 7783-28-0 15-25
Dibasic [(NH4),HPO,) NE NE NE NE NE NE
Water 7732-18-5 Balance NE NE NE NE NE NE

NE*=NOT ESTABLISHED

3. HAZARD IDENTIFICATION
NFPA Rating (Scale 0-4) Health=1 Fire=0 Reactivity=0

Ingestion:  May result in nausea, vomiting, diarrhea, bluish skin color, digestive disorders, or chemical burns.
Inhalation: Mist inhalation can result in irritation to the lungs, coughing, choking, difficulty in breathing, lung congestion, or chemical

burns.

Skin: Can result in irritation, itching, tingling sensation, and chemical burns.

Chronic:  No evidence of chronic effects found.

4. FIRST-AID MEASURES

IF INHALED:

IN CASE OF EYE CONTACT:.

Move to fresh air. If the person is having trouble breathing, administer oxygen and get medical

assistance.

IN CASE OF SKIN CONTACT:

or vision is blurred.

IN CASE OF INGESTION:

NA*=NOT AVAILABLE

Flush eyes with water immediately for 15-30 minutes. Consult a physician if irritation persists

Remove contaminated clothing and flush skin with water immediately for 15-30 minutes. Wash

affected areas with soap when available. If irritation persists, get medical attention.

Call the poison control center and follow instructions. 1f victim is vomiting, roll on side to

prevent choking.

5. FIRE-FIGHTING MEASURES

FLASH POINT, °C (method):

Not flammable

AUTOIGNITION TEMPERATURE, °C:

Not flammable

FLAMMABLE LIMITS (in air by volume, %):

Not flammable

FIRE EXTINGUISHING MATERIALS: Use material suitable for surrounding fire. Several ingredients are actually used

as fire retardants.

APK 4108 09-25-08.doc
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Water Spray: X Carbon Dioxide: X
Foam: X Dry Chemical: X Halon: X
SPECIAL FIRE FIGHTING PROCEDURES: Wear full protective clothing and sclf-contained breathing apparatus. Use waler
spray to cool containers and control vapors.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Can rclcase ammonia , nitrous oxide fumes, cyanides, oxides of carbon and
phosphorous oxide fumes.

6} ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: For small or incidental releases, the minimum personal protective equipment should be chemical
resistant gloves and goggles. Uncontrolled relcases should be responded to by trained personnel using pre-planned procedures. Proper
protective equipment should be used. Gas masks with ammonia canister or SCBA may be required. For large spills, contain by diking with
soil or other non-combustible absorbent material. Dilution with water will reduce the possibility of vapor release. Keep material out of
sewers, storm drains, and surface waters. Comply with all applicable governmental regulations on spill reporting, handling, and disposal of
waste. You may be able to reuse the recovered liquid.

7. HANDLINGl and STORAGE |
WORK PRACTICES AND HYGIENE PRACTICES: Avoid getting chemicals ON YOU or IN YOU. Wash hands after handling
chemicals. Do not eat or drink while handling chemicals. Remove any contaminated clothing and wash before reuse.
HANDLING PRACTICES: Wear gloves and other protective clothing when handling this material. Do not get in eycs, on skin, or on
clothing.
STORAGE PRACTICES: Store in a cool, dry, well ventilated arca away from incompatible materials. This product can be stored in well
maintained vessels constructed of mild steel, stainless steel, fiberglass, polypropylene, or polyethylene. Valves should be inspected on a
regular basis and replaced as needed to prevent leakage. Flanged valves, instcad of screwed valves, are recomimended on storage tanks.
Aluminum or aluminum alfoys should NOT be used to store or transport this produce. Bronze, brass, or copper alloys are NOT compatible
with this product.
VENTING: Vesscls should be vented in accordance with the manufacturer’s recommendations. The vent should be construcled as to
prevent rainwater from entering the vessel.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION
VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation.
RESPIRATORY PROTECTION: None normally required. However, if mists are present, wear a NIOSH approved canister respirator,
supplied-air respirator, or SCBA.
EYE PROTECTION: Tight fitting goggles should be worn unless a full face respirator is used. Never wear contact lens when handling
chemicals.
HAND PROTECTION: Wear chemical resistant gloves.
BODY PROTECTION: Wear chemical resistant clothing. If splashing is expected, wear a chemical resistant apron or suit.
OTHER PROTECTIVE MEASURES: An eyewash and safety shower should be available for use.

9. PHYSICAL AND CHEMICAL PROPERTIES

SPECIFIC GRAVITY @ 68’ F: 1.32-1.36 SALTOUT TEMPERATURE: | 12degF
SOLUBILITY IN WATER: 100% BOILING POINT: [ ND
VAPOR PRESSURE, mn Hg @ 25°C: ND pH: | 6.5-7.5

APPEARANCE AND COLOR: Material is a clear to cloudy liquid.
HOW TO DETECT THIS SUBSTANCE (warning properties): This liquid is odorless. Possible ammonia odor when heated.

10. STABILITY AND REACTIVITY
STABILITY: Matcrial is stable
CONDITIONS TO AVOID: High temperatures
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Oxidizers, hypochlorites, strong bases, and strong acids
HAZARDOUS POLYMERIZATION: Will not occur.

11. TOXICOLOGICAL INFORMATION
TOXICITY DATA:
SUSPECTED CANCER AGENT: No

APK 4108 09-25-08.doc
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MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: _Inhalation of mists could aggravate pre-existing respiratory ailments and
trigger allergies. Skin contact could aggravate pre-existing dermatitis.

Dermal Exposure: Skin irritant.

Ingestion Exposure; Nausea and vomiting. Large dose ingestion can cause heart and kidney problems.

Inhalation Exposure: Irritation of nose and throat. Coughing and shortness of breath.
RECOMMENDATIONS TO PHYSICIANS: Trcat symptoms.

12. ECOLOGICAL INFORMATION
ENVIRONMENTAL STABILITY: Material will biodegrade. '
EFFECT OF MATERIAL ON PLANTS OR ANIMALS:.
Ammonium Orthophosphate LC50 (Rainbow trout) 96 hours 26500 ug/L
Potassium Orthophosphate, Dibasic  (Algal Toxicity): 310000 ug/L 20 hours Blue-green algae
Potassium Orthophosphate, Monobasic ~ (Invertebrate Toxicity): 2400 ug/L 28 hours LC50 Polychacte
LEFFECT OF CHEMICAL ON AQUATIC LIFE: Not tested.

13. DISPOSAL CONSIDERATIONS |
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, Statc, and local regulations.
EPA WASTE NUMBER: As shipped, material would not be a hazardous waste per 40 CFR section 261, Subpart C and D.

14. TRANSPORTATION INFORMATION

PROPER SHIPPING NAME: This matcrial is not regulated under 49 CFR Part 172
MAZARD CLASS NUMBER AND DESCRIPTION: None

UN IDENTIFICATION NUMBER: None

PACKING GROUP; None

DOT LABEL(S) REQUIRED: None

EMERGENCY RESPONSE GUIDE NUMBER: 171

RO: None

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: None of the materials listed as components or ingredients are subject to the reporting
requirements of Section 313 of Title [1] of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR part 372.
TSCA INVENTORY STATUS: Ingredients of this material are listed on the TSCA inventory.

MARINE POLLUTANT: This product does not contain any material listed as a Marine Pollutant under 49 CFR 172.101.
CALIFORNIA PROPOSITION 65: No

CERCLA REPORTABLE QUANTITIES (RQ): Nonc

STATE REGULATORY INFORMATION: NA

LABELING (Precautionarv Statements): WARNING! EYE AND SKIN IRRITANT

16. OTHER INFORMATION

The information and recommendations herein are taken from data contained in independent, industry recognized references
including, NIOSH, OSHA, ANSI , STN, and NFPA. This information is furnished free of charge and is based on data believed to be
reliable. It is intended for use by persons possessing technical knowledge at their own discretion and risk. Since actual use is beyond
our control, no guarantee, express or implied, and no liability is assumed by Nulex, Inc. in conjunction with the use of this
information. Nothing herein is to be construed as a recommendation to infringe any patents.

APK 4108 09-25-08.doc
Page 3 of §



MATERIAL SAFETY DATA SHEET

PART 1 What is the material and what do I need to know in an emergency?

1. PRODUCT IDENTIFICATION

|
TRADE NAME (AS LABELED): AQUA AMMONIA

MANUFACTURER’S NAME: Nulex, Inc.

ADDRESS: 1919 Grand Avenue

|
Sioux City, IA 51106

EMERGENCY PHONE: Chemtrec 1-800-424-9300 24 hrs a day
BUSINESS PHONE: 712-277-2011
DATE OF PREPARATION: January 25 , 2002

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS# Yo wiw EXPOSURE LIMITS IN AIR
ACGIH OSHA
TLV STEL PEL STEL | IDLH NIOSH
TWA REL
PPM PPM PPM PPM PPM PPM
Ammonium Hydroxide NH,OH 1336-21-6 40-62 25 35 50 35 500 CL 50
(NH,) (NH,) (NHj) (NH,) (NH,) {ammonia)
Water H,0 7732-18-5 Balance NE NE NE NE NE NE

NE*=NOT ESTABLISHED NA*=NOT AVAILABLE

Aqua Amimonia, Nulex, Inc.



3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: Corrosive. Harmful if swallowed. HAZARDOUS MATERIAL INFORMATION
Can cause respiratory tract burus, skin burns, eye burns, and mucous SYSTEM
membrane burns. NFPA HAZARD RATING

LEAST: 0 SLIGHT; | MODERATE: 2 HIGH: 3 EXTREME: 4

SYMPTOMS OF OVER EXPOSURE BY ROUTE OF E)?POSURE: HEALTH (BLUE) ' 3

INHALATION:
ACUTE: Can irritate or burn the membranes of the respiratory F LAMMABILITY (RED) 0
system if mists or vapors are inhaled.

CHRONIC: Same as short-term exposure.

CONTACT WITH SKIN or EYES:
EYES: Severely irritating to the cyes. Can cause corneal burns REACTIVITY {(YELLOW) O
resulting in blindness.

SKIN: Causes severe irritation, stinging, or burns to the skin.

SKIN ABSORPTION: is not known to be a skin absorbing agent. PROTECTIVE EQUIPMENT

EYES RESPIRATORY HANDS BODY
INGESTION: Will cause burns to the digestive tract. A human
poison by ingestion.
AGGRAVATION OF PREEXISTING MEDICAL CONDITIONS: SEE SEE SEE . SEE
None found. SECTION 8 SECTION 8 SECTION 8§ SECTION 8

For Routine Industrial Application

PART II What should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES

IF INHALED: Remove victim to fresh air. 1f not breathing administer artificial respiration. If breathing is difficult, give oxygen. Get
immediate medical attention. Physicians should consider administering oxygen.

IN CASE OF EYE CONTACT: Hold eyelids open and flush with a steady stream of water for 15-30 minutes. If only onc cye was
involved, ensure that it is lower than the uninvolved eye to prevent contamination. Get immediate medical attention.

IN CASE OF SKIN CONTACT: Remove contaminated clothing and jewelry immediately. Wash with large amounts of water and mild
soap until all evidence of the chemical is removed. Get medical attention immediately. Cover burns with sterile dressing.

IN CASE OF INGESTION: If swallowed, DO NOT INDUCE VOMITING! Call a physician or poison control center. If victim is
conscious, wash out mouth with water and give large quantities of water to drink. To prevent aspiration in the case of vomiting, lay victim
on their side with their head lower than the waist. If victim is unconscious, get immediate medical attention. Physicians should consider
csophangoscopy.

A copy of the labcl and/or MSDS should accompany a victim to the doctor or hospital.

5. FIRE-FIGHTING MEASURES

FLLASH POINT, °C (method): ND
AUTOIGNITION TEMPERATURE, °F: ND
FLAMMARBLE LIMITS (in air by volume, %): ND LEL 16% - UEL 25% for ammonia

FIRE EXTINGUISHING MATERIALS:

Aqua Ammonia, Nulex, Inc.
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Not considered to be a firc hazard. You should use extinguishing media applicable to the surrounding fire.

Water Spray: X Carbon Dioxide: X

Appropriate Foam: X Dry Chemical: X Halon:

SPECIAL FIRE FIGHTING PROCEDURES: Use a water spray to cool containers. Ammonia and oxides of nitrogen may be released in
a fire. Wear full protective clothing and use a positive-pressure self-contained breathing apparatus (SCBA).

UNUSUAL FIRE AND EXPLOSION HAZARDS: When heated to decomposition, this product will emit toxic fumes. Use of welding or
flame emitting equipment on or in a container where ammonia vapors may be present is not recommended unless all amimonia has been
purged and the container has been rinsed with water. Closed containers may explode due to excessive internal pressure. May ignite or
explode upon contact with combustible materials.

6. AGCIDENTAL RELEASE MEASURES |

SPILL AND LEAK RESPONSE: Do not touch spilled material. Stop leak if possible without personal risk. Dike the area using absorbent
materials such as sand or clay. Recover and contain as much product as possible. Ventilate the area. For small or incidental releases, the
minimum personal protective equipment is rubber gloves, rubber apron, and chemical goggles. Large or uncontrolled releases should be
responded to by trained personnel using pre-planncd procedures. Proper protective equipment will need to be determined based on the
presence of ammonia vapors. Full face respirators with appropriate cartridges or SCBA’s may be required. Keep matcrial out of sewers,
storm drains, and surface waters. Comiply with all governmental regulations on spill reporting, handling, and disposal of waste. Spills of
1000 pounds or more are reportable to the National Response Center, Statc Emergency Response Comunission, and Local Emergency
planning Commission. Spills into the “Waters of the United States™ are also reportable to the National Response Center.

PART III How can I prevent hazardous situations from occurring?

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: Avoid getting chemicals ON YOU or IN YOU. Wash hands after handling
chemicals. Do not eat, drink, or smoke whilc handling chemicals. Wear all required personal protective equipment.

IIANDLING PRACTICES: Wash thoroughly after handling. Do not touch. Do not get in eyes, on skin, or clothing. Dao not ingest. Do not
exceed PEL/TLV inhalation of vapors.

STORAGE PRACTICES: Storc in a cool, dry, well-ventilated area away from incompatible materials. If more than 15000 pounds is
stored, requirements of SARA section 302 and 303 apply for participation in local emergency response planning.

VENTING: Vesscls should be vented in accordance with manufacturer’s recommendations. A pressure/vacuum vent constructed of
acceptable materials and providing suitable pressure and vacuum relief is recommended. A pipe vent or T-type vent may be used and
constructed in such a manner as to prevent rain water from entering the vessel. During hot weather, ammonia vapors may be released from
the tank. A well-designed vent can reduce this anunonia loss.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Do not cut, weld, grind, or drill on
vessels containing this material. Vessels must be emptied, cleaned, and tested for explosivity (%LEL-Lower Explosion Limit). (See ANSI-
K-93-1976)

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

Aqua Ammonia, Nulex, Inc.



VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation

RESPIRATORY PROTECTION: If use conditions generate a mist or vapor, wear a NISOH approved respirator appropriate for those
emission levels (<250 PPM). This may be either a full face piece respirator with the appropriate cartridge or an SCBA in the pressure
demand mode. Over 300 PPM requires a supplied air respirator. Over 500 PPM requires a self contained breathing apparatus.

EYE PROTECTION: Chemical goggles and full face shield unless a full face respirator is worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the severity of an eye injury.

HAND PROTECTION: Wear chemical resistant gloves compatible with the material.

BODY PROTECTION: Use body protection appropriate for the task. Chemical protective clothing made from rubber, rubber aprons, and
alkali resistant coveralls are generally acceptable.

OTHER PROTECTIVE MEASURES: An cyewash and safety shower should be nearby and ready for use.

| |
9. PHYSICAL AND CHEMICAL PROPERTIES

VAPOR DENSITY:  Air=1.00 1.2 FREEZING POINT: | -107°F

SPECIFIC GRAVITY: 0.880-0.957 BOILING POINT: | 97°F

SOLUBILITY IN WATER @ 25°C: Soluble EVAPORATION RATE: | ND

NITROGEN NOMINAL (8); 21 VOLATILITY: | ND

VAPOR PRESSURE, mm Hg @ 20°C: 113 plL: | 11.6 (1 N SOLUTION)

APPEARANCE AND COL.OR: Clear, colorless liquid.

HOW TO DETECT THIS SUBSTANCE (warning properties: Pungent ammonia odor.

10. STABILITY AND REACTIVITY
STABILITY: Stable

CONDITIONS TO AVOID: Heat, flames, sparks, and other sources of ignition. Dangerous gases may accumulate in confined spaces.
May ignite or explode upon contact with combustibles.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Acids, combustible materials, halogens, metals, metal oxides,
oxidizing materials. Reacts violently with acids to form an exothermic reaction. Is corrosive to metals and their alloys.

HAZARDOUS POLYMERIZATION: Wiil not occur

Aqua Ammonia, Nulex, Inc.



PART IV s there any other useful information about this material?

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA:

LDs, orl-rat: 350 mg/Kg, LDLo orl-huny: 43 mg/Kg, LCLo inh-hum: 5000 ppm, TCLo inh-hum: 408 ppm

SUSPECTED CANCER AGENT: Not IARC or NTP

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Inhalation of mist or vapors may aggravate pre-existing respiratory
aliments.

Dermgl Exposure: Redness, irritation, or burns, ’

Ingestion Exposure: Burns, ulceration, and possibly death.

Inhalation Exposure: Irritation or burns to the nose, throat, and mucous membranes. Concentrations over 500 ppm are IDLH.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: Stable under ordinary conditions. All work practices should be aimed at climinating environmental
contamination.

EFFECT OF MATERIAL ON PLANTS OR ANIMALS: Phytotoxicity - >2500 ug/L 33 months LETH Duckweed

EFFECT OF CHEMICAL ON AQUATIC LIFE: Fish Toxicity — 15000 ug/L 96 hours LC50 Mosquitofish; Invertebrate Toxicity — 10000
ug/L. NR hours Crayfish; Algal Toxicity - 6200 ug/L 9 hours Stonewart.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local regulations.

LPA WASTE NUMBER: This material is considered a D002 hazardous waste for disposal purposes. (USEPA 40 CFR 262)

14. TRANSPORTATION INFORMATION

PROPER SHIPPING NAME: RQ, AMMONIA SOLUTIONS (>10% to <=35% AMMONIA)
HAZARD CLASS NUMBER AND DESCRIPTION: 8

PACKING GROUP: 1

UN IDENTIFICATION NUMBER: UN 2672

DOT LABEL(S) REQUIRED: CORROSIVE

EMERGENCY RESPONSE GUIDE NUMBER: 60 USDOT

RO: 1000 Pounds

Aqua Ammonia, Nulex, Inc.



15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: 15000 pounds TQ under Section 302 and 303. Acute under Section 311/312. Falls under
ammonia solutions for Section 313.

TSCA INVENTORY STATUS: Aqua Ammonia is listed on the Registry.

MARINE POLLUTANT: This product contains no component listed as a Marine Pollutant under 49 CFR 172.101, Appendix B.
CALIFORNIA PROPOSITION 65: No information found.

CERCLA REPORTABLE QUANTITIES (RQ): 1000 Pounds

STATE REGULATORY INFORMATION: None found

OSHA PROCESS SAFETY: Covered under 29 CFR 1910.119

LABELING (Precautionary Statements): DANGER! may cause burns or itritation of eyes, nose, throat, or skin. Do not ingest. Avoiding
breathing mists and sprays. Wear gloves and safety goggles. Work in a well-ventilated area. Wash thoroughly after handling. Have safety
shower and cyc wash nearby.

| |
16. OTHER INFORMATION

The information and recommendations herein are taken from data contained in independent, industry recognized references
including, NIOSH, OSHA, ANSI, and NFPA. This information is furnished free of charge and is based on data belicved to be
reliable. It is intended for use by persons possessing technical knowledge at their own discretion and risk. Since actual use is beyond
our control, no guarantee, express or implied, and no liability is assumed by Nulex, Inc. in conjunction with the use of this
information. Nothing herein is te be construed as a recommendation to infringe any patents.

Aqua Ammonia, Nulex, Inc.



1SO9001 - 2000 certified E:

Material Safety Data Sheet
Citric acid solutions @@%

Section 1 - Chemical Product and Company ldentification

MSDS Name:
Citric acid solutions
Catalog Numbers:
LC13150, 1.C13180
Synonyms:
Company ldentification:

LabChem, Inc.
200 William Pitt Way
Pittsburgh, PA 15238

Company Phone Number:
(412) 826-5230

Emergency Phone Number:
(800) 424-9300

CHEMTREC Phone Number:
(800) 424-9300

Section 2 - Composition, Information on Ingredients

CASH#  Chemical Name: . Percent |
[ 773218-5  |water [ vatence ]
[ 77929 itric acid I 1020 |

Section 3 - Hazards ldentification

EMERGENCY OVERVIEW

Appearance: colorless
May cause eye irritation and possible burns. May cause skin irritation.

Target Organs: none known.
Potential Health Effects

Eye:

May cause moderate eye irritation May cause conjunctivitis.
Skin:

May cause skin irritation.
Ingestion:

Ingestion may cause sore throat, coughing, nausea, abdominal pain.
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Material Safety Data Sheet

Citric acid solutions

Inhalation:
May cause respiratory tract irritation. '
Chronic:
May cause conjunctivitis. Repeated skin contact may cause dermatitis and burns

Section 4 - First Aid Measures

Eyes:
Flush eyes with plenty of wate: for at least 15 minutes, occasiona]l¥ lifting the upper and lower lids until no evidence
of chemical remains. Get medical aid at once.

Skin:
Get medical aid. Immediately flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Remove contaminated clothing and shoes.

Ingestion:
Do NOT induce vomiting. Get medical aid at once. Give oxygen if 1espiration is depressed. If victim is conscious,
give 2-4 glasses of water to dilute acid.

Inhalation:
Give artificial respiration if necessary. Get medical aid. Move victim to fresh air

Notes to Physician:
Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information:
Negligible fire and explosion hazard when exposed to heat or flame. Move container if possible, avoid breathing
vapors ot dust.
Extinguishing Media:
For small fires, use dry chemical, carbon dioxide, water spray or alcohol-resistant foam
Autoignition Temperature:
1010°C ( 1,850.00°F)
Flash Point:

NFPA Rating:

CAS# 7732-18-5: Not published
CAS# 77-92-9: Not published.

Explosion Limits:
Lower: 0.28kg/m3 Upper: 2 29 kg/m3

Section 6 - Accidental Release Measures

General Informatlon:

Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks:

Absorb liquid with fly ash or cement powder.




LL

Material Safety Data Sheet
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| Section 7 - Handling and Storage

Handling:

Wash thoroughly after handling. Avoid breathing dust, vapor, mist, or gas
Storage:

Store capped at room temperature. Protect from heat and incompatibles.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls:
Provide local exhaust or general dilution ventilation.

Exposure Limits

Chemical Name: ACGIH NIOSH OSHA
Water None of the components None of the components None of the componcnts
are on this list ate on this list are on this list.
Citric acid None of the components None of the components None of the components
are on this list are on this list are on this list.

OSHA Vacated PELs

Personal Protective Equipment

Eyes:
Do not wear contact lenses when working with chemicals. An eye wash fountain should be available in the immediate
work area. Wear splash-proof safety goggles

Skin:
Wear appropriate protective gloves to prevent skin exposure

Clothing:
Wear appropriate protective clothing to prevent skin exposure

Respirators:
Not required for normal use. Firefighting-- any self-contained breathing apparatus with full facepiece operated in
pressure-demand mode.

Section 9 - Physical and Chemical Properties

Physical State: Clear liquid

Color: colorless

Odor: odorless
pH: No information found.
Vapor Pressure: No information found
Vapor Density: No information found.
Evaporation Rate: No information found.
Viscosity: No information found.
Boiling Point: > 212°F (> 100.00°C)

Freezing/Melting Point: < 32°F (< 0.00°C)



Material Safety Data Sheet
Citric acid solutions

Decomposition Temperature: No information found.
Solubility in water: Soluble.
Specific Gravity/Density: 1 1
Molecular Formula: No information found
Molecular Weight No information found.

Section 10 - Stability and Reactivity

Chemical Stability:
Stablc under normal temperatures and pressures
Conditions to Avoid:
Incompatible materials, alkaline materials.
Incompatibilities with Other Materials
Oxidizing agents.
Hazardous Decomposition Products
No information found
Hazardous Polymerization
Has not been reported

Section 11 - Toxicological Information

RTECS:

CASH 7732-18-5: ZC0110000
CAS# 77-92-9: GE7350000.

LD50/LC50:

CAS# 7732-18-5:
Oral, rat; LD50 = >90 mL/kg.
CAS#77-92-9:
Oral, mouse: LD50 = 5040 mg/kg
Oral, rat: LD50 =3 gm/kg.

Carcinogenicity:
CAS# 7732-18-5: Not listed as a catcinogen by ACGIH, IARC, NIOSH, NTP, OSHA, or CA Prop 65
CAS# 77-92-9: Not listed as a carcinogen by ACGIH, IARC, NIOSH, NTP, OSHA, or CA Prop 65.

Epidemiology:
Teratogenicity:
Reproductive:
Mutagenicity
Neurotoxicity

Section 12 - Ecological Information

No information found.
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Section 13 - Disposal Considerations

Dispose of in accordance with federal, state, and local regulations.

Section 14 - Transport Information

US DOT
|
Shipping Name: Not regulated

Hazard Class:
UN Number:
Packing Group:

Section 15 - Regulatory Information

US Federal

TSCA

CAS# 7732-18-5 is listed on the TSCA Inventory.
CAS# 77-92-9 is listed on the TSCA Inventory.

SARA Reportable Quantities (RQ)

None of the components are on this list.
CERCLA/SARA Section 313

None of the components are on this list.
OSHA - Highly Hazardous

None of the components are on this list

US State

State Right to Know
California Regulations

European/International Regulations

Canadian DSL/NDSL

CAS# 7732-18-5 is listed on Canada's DSL List.
CAS# 77-92-9 is listed on Canada's DSL List.

Canada Ingredlent Disclosure List

CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosure List
CAS# 77-92-9 is listed on Canada's Ingredient Disclosure List.

Section 16 - Other Information

MSDS Creation Date: April 19, 1998
Revision Date: March 10, 2004
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Information in this MSDS is fiom available published sources and is believed to }JE accurate. No warianty, express or implied, is made and LabChem
Inc assumes no liability resulting from the wse of this MSDS  The user misst determine suitability of this information for his application



MSDS Number: EQ180 * * * * * Effective Date: 08/03/07 * * * * * Supercedes: 02/16/06

24 Hour Emergency Telephone: 908-859-2154

MS DS [Material Safety Data Sheet / CHEMIREC: 1:800-424.9300

National Response in Canada
CANUTEC: 613-996-8866 |

Outside U.S. And Canada f
Chemtrec:703-527-3887
From Mallinckrodt Baker, Inc.

222 Red School Lane JT.Baker NOTE: GHEMTREC, CANUTEC and National
Phillipsburg, NJ 08865 Responsze Center emergency nuimbers to be
\ ’ used only in the event of chemical
" emergencies involving a spill, leak, fire,
exposure or accident involving chemicals

A paresreaarsy qLaatans 33043 be drasan s CLanmer beree U -BII-EEC0 ! e azg ataaze

|
EDTA, Iron (III) Derivative, Sodium Salt (13% Iron)

1. Product Identification

Synonyms: Sodium Feredetate; Ferric Sodium EDTA
CAS No.: 15708-41-5

Molecular Weight: 367.05

Chemical Formula: C1OHI12FeN2NaO8

Product Codes: L699

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Sodium Feredetate 15708~-41-5 90 - 100% Yes

3. Hazards Identification

Emergency Overview

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES
AND RESPIRATORY TRACT.

SAF-T-DATA(™ Ratings (Provided here for your convenience)

Health Rating: 2 - Moderate (Life)

Flammability Rating: 0 - None

Reactivity Rating: | - Slight

Contact Rating: | - Slight

Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES
Storage Color Code: Green (General Storage)

Potential Health Effects



There is limited information available on the hazards of this chemical. The health effects listed for this substance
are based on information found for compounds of similar structure.

Inhalation:

Mild irritant. Symptoms ma‘y include coughing or sneezing.

Ingestion:

Substance has low toxicity by ingestion. Large amounts may cause gastric upset due to osmotic imbalance
through the sequestering of metal ions. An overdose of iron may cause vomiting, abdominal pain, bloody
diarrhea, vomiting blood, lethargy, and shock. In severe cases, toxicity may progress and develop into an
increase in acidity in the blood, bluish skin discoloration, fever, liver damage, and possibly death.

Skin Contact:

Mild irritant. Symptoms may include reddening or inflammation on prolonged contact.

Eye Contact:

No adverse effects expected but dust may cause mechanical irritation,

Chronic Exposure:

Ingestion of greater than 30 to 100 mg of iron per day may result in pathological iron deposition in body tissues.
Repeated iron ingestion can produce cardiac toxicity.

Aggravation of Pre-existing Conditions:

No adverse health effects expected.

4. First Aid Measures

Inhalation:

Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Ingestion:

Induce vomiting immediately as directed by medical personnel. Never give anything by mouth to an
unconscious person.

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes.
Get medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse.

Eye Contact:

Immediately flush cyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally.
Get medical attention immediately.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard.

Explosion:

Not considered to be an explosion hazard.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire.

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in Section 8. Spills:
Sweep up and containerize for reclamation or disposal. Vacuuming or wet sweeping may be used to avoid dust
dispersal.



7. Handling and Storage

’ Keep in a tightly closed container, stored in a cool, dry, ventilated an}a. Protect against physical damage.
Containers of this material may be hazardous when empty since they retain product residues (dust, solids);
observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposulfe Limits:
None established.
Ventilation System:

A system of local and/or general cxhaust is recommended to keep employee exposures as low as possible. Local

exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

For conditions of use where exposurc to dust or mist is apparent and engineering controls arc not feasible, a
particulate respirator (NIOSH type N95 or better filters) may be worn. If oil particles (e.g. lubricants, cutting
fluids, glycerine, etc.) are present, use a NIOSH type R or P filter. For emergencies or instances where the
exposure levels are not known, use a full-face positive-pressure, air-supplied respirator. WARNING:
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing.

Eye Protection:

Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilitics in work area.

9. Physical and Chemical Properties

Appearance:
Yellow-brown Powder.
Odor:

Odorless.

Solubility:

Moderate (1-10%)

Specific Gravity:

No information found.

pH:

No information found.

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

No information found.
Melting Point:

No information found.
Vapor Density (Air=1):
Not applicable.

Vapor Pressure (mm Hg):
Not applicable.
Evaporation Rate (BuAc=1):
No information found.



10. Stability and Reactivity

Stability:
Stable under ordinary conditions of use and storage.
Hazardous Decomposition Products:

Burning may produce carbon monoxide, carbon dioxide, nitrogen oxides.

Hazardous Polymerizatiou:
Will not occur.
Incompatibilities:
Oxidizing agents.
Conditions to Avoid:
Incompatibies.

11. Toxicological information

Oral rat LD30: 5 g/kg.

--~NT? Carcinogen---
Known Anticipated

Sodium Feredetate (15708-41-5) No No

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste
disposal facility. Processing, use or contamination of this product may change the waste management options.
State and local disposal regulations may differ from federal disposal regulations. Dispose of container and
unused contents in accordance with federal, state and local requirements.

14. Transport Information

Not regulated.

15. Regulatory Information

-------- \Chemical Inventory Status - Part l\--=------—-=-----

Tngredient TSCA EC

Sodium Feredetate (15708-41-5) Yes Yes

———————— \Chemical TInventory Status - Part 2\----=r---====---—=

--Canada--

Korea DSL

Sodium Feredetate (15708-41-5) Yes Yes

Ingredient

NDSL Phil.



———————— \Federal, State & International Regulations - Part 1\--==--=---~=---—-

-SBRA 302-  —----- SARA 313------
Ingredient RQ TPQ List Chemical Catg.
Sodium Feredetate (15708-41-5) No No No No

———————— \Federal, State & International Regulations - Part 2\---===-=-=--—-----

-RCRA- -TSCA-
Ingredient CERCLA 261.33 8 (d)
Sodium Feredetate (15708-41-5) Mo No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: pAcute: Yes Chronac: No Fire: No Pressure: Nc

Reactivity: No (Pure / Solid)

Australian Hazchem Code: None allocated.

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 0

Label Hazard Warning:

WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO SKIN, EYES AND
RESPIRATORY TRACT.

Label Precautions:

Avoid breathing dust.

Keep container closed.

Use only with adequate ventilation.

Avoid contact with eyes, skin and clothing.

Wash thoroughly after handling.

Label First Aid:

If swallowed, induce vomiting immediately as directed by medical personnel. Never give anything by mouth to
an unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes. Remove contaminated clothing and shoes. Wash clothing before rcuse. In all cases, get medical
attention.

Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 3.

Disclaimer:
************************************************************************ e 3 3 3 o ok ok o e A 3 2 oo sk ok ok ok ok 3k ok

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR
THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR



RELIANCE UPON THIS INFORMATION.
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Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)



Jebro Incorporated
Bill Of Lading

“",’\m\w 701)( (Val m\)\ﬂ w e

Reference

Number
526008275

Date
Truck  05/22/2008
Route 526

Proper
Cust. B.O. NO.

EPA I.D. NO YAD020201604
US DOT NO. 245050
US DOT HAZMAT REG. NO. 06 1606 550 0160
EMERGENCY TELEPHONE NO. 1-800-424-9300
Consigned to or sold to:

Jebro Incorporated, 1—80l-231—8555

MOTOR CARRIER BILL OF LASAIRG

Recaived, |subject to tariffs
and/or contract in effect on
date of issurance hereof.

Customer:
EPA ID: n/a

Nulex Co

PORT NEAL

Address 2

Sergeant Bluff, IA 51054

Gallons
Product Shipping Description or Units Price Amount:
Used Oil Used Qi 400 Gal $0.00 $0.00
Amount Due: $0.00

This is to certify that the above named materials
are properly classified, o ibed, packaged
marked and labeled, and are in proper coandition
for transportation. According to the applicable
regulations of the depactment of transportation.

GENERATOR 'S REPRESENTATION

The generator hereby warrants that the material
released to the carrier is represented frea of
hazardous waste under RCRA. Misrepresentation of
this material is the ganarator's legal and
financial responsibility to correct the damages.

—e e
SHIPPER %
'4/,-»-/

"Thiz shipawent shall ba governed by {A) the
cantract between shipper and carrier, or (B) the
tarms of the applicabla bill of lading form
dascribed in the National Motor Freight
Classification No. A(. MF-1. C.-9, supplements
tharato or reissues thereof, if carrier is a
common carrier in a state where the bills of
lading have been legally prescribed, this
shipment shall be governed by the temms of the
applicable bill of lading.”™

"Carrier certifies that the cargo tank supplied
for this shipment is a proper container for this
dity as o ibed by the shipper.”

CARRIER: ’5444( W@/\

Jebro Incorporated, 2303 Bridgeport Drive, Sioux City, I4 51111, (712) 2 77-8859

| %20 20
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MSDS by MSDS Number
I ] | |

Our database contains over 10,000 MSDS representing over 80,000 unique product
codes. Your search will be mors successful if you fill in as much information as possible.

(=T
Vopak USA

| | 6100 Carillon Point | |
! Kirkland WA 98033
425-889-3400
For Emergency Assistance involving chemicals call - CHEMTREC {80G 424-9300

MSDS Number:M2P3973 MSDS Version:003
03 %2/07/01 PHOSPHORIC RC1D

DRODUCT NAME: PHISPHORIC ROID

MSHS HNUMRER: MZP3S$73

RFFECTIVE JATE: :/5/2001

SUPRREEDES: 1741999

ISSUEC BY: 098414

~. BROCUCT IDBNTIFICATICH

SYNQHYME : URTRC-FHOSPHORIC ACID; WUIT: PHOSIEIRIC ACID
Cas NO: 7684-28-2

MCLETJ_AS WRTEH?: 9E.0)

CHEMICAL PFORMULA: H3IPC4 THN H20

4 COMFOGSITION/THNFORMATICK QN INGREDIZHTS

INGREDTENT CAS LD PIPCENT HAZARDQUS
PUBSPHCGRTC ACLD 7661-38-2 73 - 95% TES
WATEY 773z.18-5 £ 2%% NO

htip:ffvannetusa.comimsdstext All+DocumentsMZP39 73 7/16,2001
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3.0 HAZARDS IDENTIF CATICM

EMERGENCY OVZRVIEW
TNANCER! CORRQGIVE. CAUSES SEVERE IRRITATTON AND RURNS TO EVERY SREA OF
CONTACT. TARMFUL IP SWATLLOWED OR YNHALED.

INHALATION:

INZALATION I8 NOT AN EXEECTEL IHAZARD UNLRSE MISTELD OR HEATED TO HIGH
TEMPERATURES. MIST OR VAPQR LMELLATION CAN CAUSE TRRITATION TO THE NOSE,
THROAT, AND ULU'PER RESETRATORY TRACT. SEVERE EXPOSURES CAN LEAD 10 A
CHEMICAL ENEUMONLTIS.

INGESTION:
CORRCSIVE. MAY CAUSE SORT THRCAT, ABDOMINAL #ATN, NAUSEZ, AND S5@VERE BURY:
OF TEE MOUUH, THAOAT, AND STOMACH. SEVERE EXPOSURES CAN LEAD TO SHOCK,
CIRCULATORY COLLAPSE, AND DENTH,

SKIN CONTACT:
CORRASIVE. MaY CAU3Z RFLWESS, PAIN, ANS SOVERF SKIN BURNS.

EYE CONTACT: '
CORPOSTVE. MAY CAUSE REDNESS, =AIY., ELURRED VISION, [Yx SUBNS, AwWD
ERMANENT LEYZ CAMACE

CHRONZC EXPCSURE:
NO INFORMATION FOUND.

AGGRAVATION OF PRI-EXISTING QONDITICNS:

PEZRSCHNS WITH PRE-EXTSTING SKIN JISCRDERS OR EYE PROBLEMS, JR IMFATRED
RESPIRATCRY FWICTION MAY BE MORE SUSCERTIBLE TO THE EFTLCTS OF THE
SUBSTANCE.

4. FLRST AID MRASURZS

INHALATICON:
REMOVE TO PRESH AIR IF NGT EREATEING, GTVE ARTIFICIAL RESULRATIOM. If
BRZATRTNG 15 DIFFICULT, CIVHE OXYGEN. CaLL 2 PEYSTCIAN IMMEDIALELY

TNGESTION:

IF SMALLOWFD, 52 MNCY INJUCE YCMITTAS GTYR LARCE QUANTTTIES OF WATZR. NHVER
CIVZ ANYZTHING 3Y MOUTH TS AN UNCCNSITOUS PERSON. QLT MEDTCAL ATTBNTZON
IMMBELLATELY,

htp 47y annetesa.com/msdstex i/ All+Docunients MZ P 3973 7/16/2001
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SKIN CONTACT: )
IMHEDIATELY FLUSH SXIN WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES WHILE
RRMOVING CONTAMINATED CLOTHING AND SHORS. CALL A DPHYSICIAM, IMMEDIATELY.
WASH CLOTWNING BEPCKRY REUSE.

EYE CONTACT:

IMMEDIATELY FLUSH EYWS WITH GENTLE BUT LARGE $TREAM OF WATER FGR AT LEAST
15 MINUTES, LIFTING LOWSR ANI USPZR EYELTYS QUCASIONALLY, CALL A PHYSITIAN
IMMBEDLaTRLY .

5. FIRE FICETING MEARSIIRRE

FIRR:
NOT CONSTDRRRL TO BE A FIRE HAZARD, CONTACT WITH MOSY WMETALS CAUSIS
FORMATION OF FLAMMARLE 2KD EXFLOSIVE HYDROGEMN GARS.

EXPLOSION:
NQT CONSILDEREZ TC BE AX EXPLOSION IZAZAPRD.

FTRR EXTINCUISHING MEDIA:

USE ANY MRANG BUITASLE FOR EXTINGIISHING SURRQUMNDING FIRZ, WATER SPRAY MAY
BE USED TO KERP FIRY EXFOSFD CONTAINERS COCL. IF WATRER T8 USKR, USB IN
ABUNCANCR TO CONTROL KEAT AND ACYD) BUILD-UP.

SPBULAL INFCRMATION:

I¥ THE RVENT CF A FIRE, WEAR FULL PROTECTIVE CLOTHING AND KTOSH-APEROVED
SELZ-CONTATHRD BREATZING APPARATJS WITH FULL FACEPIBCE OPHRATED TN TEZ
DPRESSURE DEMANT. OR CTLER POSITIVE PRESSURE MODE.

6. ACOTDENTAL RILEASE MIASURES

VENTILATE AREA JF LEAK O3 JEILL. WEAR APPROPRIATE PERSONAL PROUIBCT-VE
EQUIPMENT AS SPECTIFIZD IN SECTTION B. ISOLATE HAZARD AZREA. KEEP UNURCESSARY
AND LNPROTRCTe) PERSONNEL PROM ENTERINZ. CONTAIN AND RECOVEBR LIQUSD WHEN
FOSSIBLE, NEUTQRALIZLE WITH ATKALYNE MATERIAL (SODA ASE, LIMEB), THEN ABSORB
WITH AN INERT MATERTAL (8 G., VREMICULITE, LRY SAND, EARTE), AND PLACE 14
A CABMICAL WASTE COWTAINSR, UU NDT USE COMBUSTT3TR MATRRIALS, SYCH RS SAW
DUST. D¢ HUT FLUSH TQ SEWER! Ug RLGULATIONS (CENCLA) REQUTRR REPORTING
SEILLS AND RBLEASBEE TO 3CGIL, WA™FR ANL AIR IN EXCESS OF RETPORTASLE
QUAKTITIZS. THE TOLL FRIE NUMBER FOR THE US UCAST CUARD WATIOMAL RESPOWSE

—_—,—

CUNTER TS 16031 424-£302

T HARDLTNG AND SICRAGE

KZZP IN A TISHTILY JLOSED CONTAINER. PROVECT YRUM PHRYSICAL DAMAGE STORE IN
A COOL. DRY, VINTILATID AREA AWAY PROM SUURCES OF HAAT, MOISTURE,
TNCCMPATISILITIES, &A¥D CIRECT SUNLTGHT. CORACSIVE IO MILD STHEEL STCRE 1IN
RUB3ZR LINED OR 315 STAINLESS STIEL DERIGYNED FCR PHOSPHORIC ACID. LO XOT
wASH CUT TCNTATHER AKD JSE IT FCR OTHKR SUR209BS. WHEN DILUTTNG, THE ACID

hrip:/fvannetusa.conmsdscexti Al i Documents/MZP3973 1/16:2001
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SHOULD ASAAYS BE ADJED SLOWLY TO WATER AND IN SMALL AMCUNTS. NEVER USE HOT
WATER ZAND NEVER ADD WATBR TO TIE ACID. WATER ADDED TO ACIT CAM CAUSE
INCONTROTLRY ROTILTNG AND SPLASHING. BROTECT FROM FRAFZING. CONTRINERS OF
THIS MATERIAL MAY BE HAZARDOUS WHEN sMDTY SINCS THEY RETAIN PRODUCT
RESICURS (VATORS, LICUID); OBSZRVE ALL WARNINGS AND PRECAUTLIONS LTRTED FOR
THE FROJUCT. 7L

8. TXPOSURE CONTROLS/PERSONAL 2RQOTECTION

ATREORNE RBXPOSJAL LIMITS:
QOS5HA PBRMISSI3LE EXPOSURE LIMIT (PEL}:
1 MG/MI (THA)

~-ACGIH THRESHOLD LIMIT VALUE (TLV):
1 M3/M3 (THR), 3 MG/M3 (STEL)

VERTILATION SYSTEM:

A SYSTEM OF LOCAL AND/OR GENERAL BXHAMIAT TS RECOMMINDED 70 K3&2 BMPLOYER
EXPOSCRES BBLOY THS AIRDORNE EXPCSURE LIMITS. nOCAL EXHAUST VENTILATION I3
GENRRRLLY SREFRRPED BRCAUSE IT TAN CONTROL THE BMTSATONS GF THE CONTRMINZNT
AT ITS SOORCE, PREVENIING DISPERSTON QF 1T INTO THE GENERAL WORK AREA.
PLEASE REFER TO THE ACGIH DOCUMENT, "INDUSTRIAL VENTILAZICK, A MANUAL OF
RECOMYENDED PRACTICES", MOST REICENT ZDITION, FOR DETAILS,

PERSONAL RESP_RATORS (M_.0SH APPROVED) :

IF THR EXPOSURE LINIT IS EXCEEDBD, A SULL PACEPIECE RBSPIRADOR WITH HIGH
EFPICIZNCY DUST/MIST FILTER MAY BE WORK UP 10 §0 TTMES THE EXPOSURE LIMI)
OR THE MAXIMUM USE CONCINTRATION SPECIP1ER 3Y THE APFROPRIATE REGULATORY
AGENCY O RESPIRATOR SUPPLIER, WHICHEVER [S LOWEST. FOR BMERGENCIES OR
CNSTANCES WHERE THE EXPCSURE LEVELS ARE NOT KNCWM, USH A FULL-FACBPIBCE
POSIT-VE- ERESSURE, AIR-SUPPLTED RESPIRATOR. WARMING: ATR PURIFYING
KZSPIRATORE DO NGT BROTICT WORKERS IN OXYGEBN-DEFICTRNT ATMCSPAEREE.

SKIN PROTLOTION:
WEAR TMPEXYIOUS EROTECTIVE CLCTHTING, INCLUDING BOULS, GLOVES, LAS CCORT.
BPRON CR COVERALLS, AS APPRCPRIATE, 7O PREVENT S$KIN CONTIACT.

BYE PROTBCTICN:

JSE CHEMICAL SAFETY GOGGLES AND/OR & FULL FACR SHIBLD WHERZ SPLASHING IS
BOSS1RLE. MAINTATH 2YZ WASH FOUNIALN AML QUTUK-DRINCH FACILITIES IN WCRK
ARER

EmEArTSSTSIS TS NWS NeAveART

9 DPYYSTCIAT, AND CHEMTCAL PROPRRTIES

APPHAYANTK BCLLLIKG POLNT;

CLEAR. CCLORLESS SYRUPY LIJUID. 153C (316F)

CCO%; MELTING JQLINT:

CDORLESS. 210 {72F!

SCLUBILITY: YAPOR DENSITY (AIRsl):
reanneiusa.comimsadstext AllFDocuraenis/ MZP3973 7/1672001
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MISCIBLE I'N ALL PRCPORTTONSG iN 3.4
WATER.

SPETIFIC GRAVITY: VAPOR PRESSURE (MM HG): r
1.69 @ 25C G.03 ® 20C {64F)

o EVAPORATTION RATE (BUAC=L) -
1.5 (0.1 ¥ AQUEDSUS SOLUTION) NO INFORMATION EOQUND.

% VOLATILES BY VOLUME @ 21C (70F):
100

R e e L]

10. STARTLTTY BHNI RIACTIVITY

STARILITY:
STABLE UNDEE ORDINARY CONDAITIONS OF USE AND STORAGE. SUBSTANCE CAN
SUPERCOCL WITHOUT CRYSTALLIZING.

HAZARDOUS DRCOMPCSITION 2RODUCTS:
PHCSPIIORE 0XIDZ5 MAY FORM WHEY WZATED TC DECOMPOSTTTON.

HAZARDOUS POLYMERIZATION:
WILZ, NOT OQCCUR.

INCOMPATTATLLIT 6

LI3SERATES EXPLOSTUR HYDROCEN GAS WIEN REZCTING WITH CHLORIDES AND STATNT.RSS
STERN. CAN REACT VIOLINTLY AITH SCDIUM TETISAYIRUBORATE. EXUTHERMIT
REBACTIONS WTTH ALLMHYDES, AMINES, AMIDES, ALCOACLS AND CLYCQLS,
AZC-COMPOUNLDS, CARIAMATES, TESTERS, CAISTICS, PHENOLS ANT CRESOLS, XXIONES,
ORCANCFROEPHATES, ZIMQXCDES, uXFLOSIVES, COMRUSTIPLE MATERIALS, UNSATURATED
HAL.LDES, AND CRCGANIC FSRCXCIDES. PHUSSHORIT ACTR FORMS FLAMMABLE GASES WTWTH
SJULFIDES, MERCASTANS, CYANLIDES AND XIDBIYDES. IT ALSO FIORMS QX IC FUMES
WITH CYANTDZS, SULFIDE, FLUQRIDES, ORCANTC PRROXNDRSG, AND HALOGENATED
OIGAN-CS HMIXTURSZE WITH NITRCMETHANE ANE BXPLOEBIVE.

CONDITIONS TO AWCID:
INCOMPATI3ZLES.

11. TCXICOLOGLITAL INFGRMATION

ORAL AT LDSI: 1530 ME/KC; INVESTIGATED AS 3 MUTAGEN

-~ -{CANCER LISTS/ --=--n--n--- Cememmmmmmmmmmeme eienas .
- --NT% ZARCINCCEN---
INCREZTENT KWQEn ANTICIPATED IARC CATE2JIORY
PHGSPHCR LK ACLD 1765 38-2) pete] NO NCNE
WeTER 17732-38-3) NO NO NCYE

hitp:fvannetusa com‘imsdsext’ All-Documents!MZP 973 7:16/2001
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12. BCOLOGITAL INFORMATION

INVIROUMBNTAL FATE:

WHEN RILEASID INIC THE SOTIL, THTS MATERIAL MAY L2ACH INTO GROUNDHATER. WAEN
RELEASED TO WATER, ACIDLLY MAY BE READTLY REDUCED BY NATURAL WATER HARDNZSS
M.NKRALS . THF PRHOSPHATE, HOWEVER, MAY PER3IST INDEFINITELY.

ENVIROMMENTAL TOXTCITY:
NGO INFORMATIQN FOUKD.

13. DTSPOSAL CONSIDERATIUNS

WUHATEVZR CANNOT 3E SAVED FOR RECOVERY OR RECYCLING SHOULD BE HONDLED AS
HAZARDOUS WASTE AND SENT TO & RCRA APPRCVED INCINEBRATOR OR DISPOSED IN A
KEZRA AZPROVED YWASTE FACILITY. PROCESSING, TSE GR CONTAMINATION OF TEIS
PRODUCT MAY CHRNGE THE WASTE MANAGEMENT CPTIONE. STATE ANT IOCRL DISPOSAL
REGULATIONS MAY DIFFER FROM FRNMURAL DISPCSAL REGULATIONS.

DISPGSK CF CONTALNEZR AND UNUSED TONTEMTS IN ACCORDANCE WITH FICBRPL, STATE
BNC LGCAT REQUIREMENTS.

P DR K T2 2 1 3 3 % Qs
14. TRENSPCRT INFPGRMATION

DOMESTIC (LAND, D.O.T.?

PROPER SHIPPTHG NAME: 2ZOSPHCRILIL ACID

HATARD CLASS: C]

UNJNA: UN1893 PACKING CGROUD: III
TNMORMATION REPORTED BOR PRODUCT/SIZE: 35518

INTERNATIONASD {WATER, I.M.0.}

PROPHR SHIPPING HAMG: PHOCSPHORTC ACID, LIQUID

MAZAID CLASS: a

UH/RA: TN1805 PACKING 3MCUF: L[l
INFORMATION RHPCRTED FCR PRODUNT/SIZE: 3155LB

15 . REGULATORY TINFORMATION

----- JCHRMTCA LNYENTCRY STATJS - PART /--~------

INGREDLENT TS =C JADAN  AUSTRALTA
PEISFIORIC ACID (755L-4E-2; YES YES YES ¥ES
WATE2 (7732 18-%) YES YES ¥es YES

http//vannetusa.com‘msdstext’ All+Documents/ MZP3973 7/16£2001
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cm e == /CIEMLCAYL FHNVENTORY STATUS - DART 2/---------"---sesrne-w oormeswess
- - CANADA.- -

INGREDIENT KOREA DSL  NDSL PHIL.
PHOSPICRTC ACID {7664 32-2) ¥vyBS YBS MO YES
UATER (7732-18-5} ¥YES YBS NO YES

------- /FPEDERAL, OSTATE & INTERVATIONAL REGULATIONS - PART 1/---------------

-8ARA 302-  ------ SARA 31L3-----

IKGRED_ENT RrQ TeQ 1LIST CHENMIOCAL CATG
PHOSPHORIC ACID (7684-38-2) NO NG NO NO
WATBR (7722-18-5) NO X0 NG NQ

- /FEDERAL, S5TATE & INTERWATIONAL REGULATIONS - PART Y R LR
-RCRA- -TSCR-

IGREDIBNT CERCLA 261.33 813)
PHOSPHORIC ACLD (v/8564-38-2} 5000 NG RO

WATER (7732-18§-5) NO NG "o
CHEMICAL WEAFORBS CONVENTION: NO TSCA 12(B): MO CETA: NO

SARA 311/312: ACUTE: YE§  CHRONIC:; WO - FIRE: HO PRESSURE: NHO
REACTIVITY: NO (PURE / LIQUID)

AUUSTRATTAN HAZTHEM CODE: 2R
POISON SCHEDJLE: 85

WHMIS TH)L.E MSDS HAS BEEN PREPARED ACCORDING TC THE HAZBRD CRITERTA OF
THE CONTRCLED PRODUSTS REGULATIONS (CPR} AND THE MSDS CONTATNS
arlL OF THF INFORMATZION REQUIREL BY THE CPR.

1.&. OTHER INFCRMATLION

NFPA RATLINGS:
HEALTH: 3 FLAMMABTILITY: O RBACTIVITY: 0

For Additional information:
Contact: MSDS Coardinatar - Vopak USA
During business hours, Pacific Time - (425) 889-3400

NCOTICE

Vopak USA, expressly disclaims all express or implied warranties of merchani:Bility
and fitness for a particular purpose, with respect to the product or information
provided herein, and shall under no circumstances be liable for incidental or
cansequential damages.

Do not use 'm?redieni infarmation andfor ingredient percentages in this MSDS as a
product specification For product specification information refer to a Product
Specification Sheet and/or a Certificate of Analysis. These can be obtained from: you.
local Vopak USA Sales Office.

hitp:#vannctusa.convmsdstext/All+Documents/ MZI3973 7i16:2001
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All information appearing herein is based upon data obiained from tha manufacturer
and/or recognized technical sources. While the information is believed to be accurate,
Vopak USA makes no representations as to its accuracy or sufficiency. Conditions of
use are beyond Vopak USA's control and therefore users are responsible to verify

| this data under their own operating conditions to determine whether the product is
suitable for their particular purposes and they assume all risks of their use, handling,
and disposal of the product, or from the publication or use of, or reliance upon,
information contained herein. This information relates only to the product designated
herein, and does not relate to its use in combination with any other material or in any
other process.

END OF M3DS
|

Homa | 'Ahal's Neny E”“"" Who | Produtls | suprly Chain } Focus gn Resuls
Employee S2psices | Tocks of the Trade | Laaming Untueras .
e-mall wehrmasisr | By uaing this Wab site, you agres 1o 5 bound b!our Lsnge policies
Toleam more soe Cooyriahi® 1997 - 2001, Vapak USA Ine.
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rlin
CHILOR ALKALIL

PRODUCTIS

Product Nazme: Potassium Hydroxide, 45 - 50%
Revision Date: 21/27/06 Revision No.: 15

OCEAN NETWORK EMERGENCY PHONE 1-888-2891-911

THIS MATERIAL SAFETY DATA SEEET (MSDS) HAS 3EEN PREPARED IN CTOMPLIANCE WITI THE
FEDERAL OSHA KAZARC CCMMUNICATION STANDARD, 29 CFR 1910..200. THIS PRCDUCT MAY BE
CONSIDERED TO BE A HAZARDOUS CHEMICAL UNDER.THAT STANDARD. (REFER TO THE OSHA
CLASSIFICATION IN SEC.I.) TEIS INFORMATZION IS REQUIRED TO BE DISCLCSED* FOR SAFETY
IN THE WORKPLACE. THE EXFOSURE 10 THE COMMUNITY, IF ANY, IS QUITE CIFFERENT.

- - Product Identification
Pzcduct Code: § 105528 (Formerly C2EZ1€70)

Tile No.: § MSDS1C05 (Formerly CP=(C0054.00C1)
Pzoduct Name: { POTASSZUM HYDROXIDE, 45% ~-50%
.. Synoryms: Caustic Potash '
) ;hémi:al Family: { Alkali, base

.. Formula: { KOH
Use bégcxiption: Potass:um source, pH adjustrent, neutralizing acent
Hazerd g}assification:" E:Ii:ént; Cosgosive;ngs.and skin hazazd;mlunq tox%&

N PP

II -~ CoMPONENT DatTa

This Product Composition information presented here describes the major components
and their concentrations found in this product and other information as required by
OSHA. This is not, and should not be interpreted, or used as, a Product
Specification or a detailed chemical analysis.

Established Federal OSHA PEL is provided. OSHA Agreement State PEL may be
different.

Product Composition .

CAS cr Chemical MName: | Potassium hydioxide
"TCAS Number: | -310-58-3
Pezcéﬂtage Range: { 45-53
Hazardous Por 29 CFR -3910.1206: { Ves

Exgosure Standaxds: OSEA (PEL) RCGIH(TLV)
mg/M3 mg/M3
TNA: None Nene
CEILING: None 2.0
STEL: None Ncne

T AS cr Chemical Name: | Water )
. CAS Number: { 7732-18-5
e Ferceatage Range: { 47-55
Hazardous Per 29 CFR -310,1200: | No
Exposure Standazds: j None Established

Page 1 of 9
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Clin
CHLOR ALKALL

PRODUCTS

L

!
Product Mame: Potassium Hydroxide, 45 - 50%
Revision Date: 021/27/06 Revision No.: 18

ITI - PRECAUTIONS FOR SAFE HANDLING AND STORAGE

DD NOT TAKE IN”ERNALLY PVOID CONTACT W2 T} bK N, EYES AND CLDTHING. CPON CONTACT
{ WITH SKIN CR EVES, WASH OFF WITH WATER FOR 15 MINUTES. AVOID BREATHING MIST OR

:VAPOR |

Reenmmmranes o 3 & s nmas vmamel v SASVOIY amhambeasii | $a6 A Sieimoaseasner o linin o iies Souses

STORAGE CONDITIONS:
i DD NOT STORE A2 TEMPERATURES ABOVE: 54 Dec.C (130 Deg E?

PRODUCT STABILITY AND COMPATIBILITY:
SHELE LIFB LIM_TATIONS: None if _tightly sealad.

ZNCOMPATIBLE MATERIZLS FCR Alunlnun, zinc, tin, wood, papex, qlass
PAC}\AGINL" ana B LI T R L L e o= am ww mmss w4 A% AmemasssEesRiNNG 4 N Smmwen secsanbimic v PR SR -
" -NCOMPATIBLE MATERIALS TOR | acids, nitrogen containing crganics, phosphorus,
STORAGE OR TRANSPORT: explosives, orgaric paroxides, halogen conpounds,
faluminum, zinc, ton

IV ~ PHYSICAL DATA

Appearénce: Coloriess to slicht yellcw'éleaz to clcudy lidﬁid »
Freeziac bPoint: | 45%: -33 Deg.C (~27 Dzg.F) o T
50%: 2 Deg.C (36 Deg. F)

Boilinc Point: { 43%: 133 Deg.C (271 Cegq.F)

50%: 143 Deg:C (289 LeG:F) i
Decomposition Tenperature: { No Data L » o T

Specific Gravity: | 45%: 17447 a= 20 Deq.l (68 Deg.F) )
50%: 1.505 az 20 Deg.C (68 Deg.F)
Bulk Density: { Not Applicable
pH @ 25° C: > 13 (0 5% Solution)

Vapor Presaure @ 25° C: 43%: 6.4 mmHg
. i 50%; % TmHg —— - i
Solubilizy ir Water: IMiscible S
“Vclatiles, Pearcenz by volume: | 47-55 ) B o

Evagoration Rate: ! Nc Data

Vapcr Density: {1
Molecular Weight: ; 55.. (Active ingredient)
Qdor: i Nore

Coefficient of Oil/Water } No Data

Distribution:

V - PERSONATL PROTECTIVE EQUIPMENT REQUIREMENTS

Peraonal Protectzon for Routine Use of Product:

Resplratory ‘Frotectior: Re°pl1atox prctectlon “not ncrmally “heeded since "the
i volati_ity and woxicity are low. If vapoxs, nists, o
i aeroso's are generated, wear a NIOSH appzcvec

rage 2 of 9
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CHLOR ALKALI

PR ? DUCTS

Product Name: Potassium Hydroxide, 45 - &0%
Revision Date: J1/27/06 Revision No.: 135

D T enTiTation: | Local Texhaust ventilation is recommended if vapors,
miets or asrosols are generated, Otherwise, use

e e immen Sowoenoie wun = genera_ exhaust veatllation.

S<in &nd Eye Erotectior: | Wear c. oves, EOGLS, aoron and a face shield withr saZsty
goggles. A full impermeable suit -s racormended Ff
exposure is pcssible to la-ge port: of kedy

h " Other: Emexgenby Dye wash znd safety showers must "pxoVE&éd
.. iin the immediate work area. ...
Bquipment $pec1f1catzons (Wben Agplzcable)

Respiraz “or ije NICSH asproved HEPA filtar resplrctor

Frotective Clothing Type: | All types including glove, koot, &pren and orotectlv,
¢Th-s 1ncludes: glovas, boots. | suit: Neoprene, N3R, PVC, Nazural Rubbes

VI -~ FIRE aND ExPrLosIoN HazarD INFORMATION

ilammab;lzty Data'

- Exp osxve. ﬁ?i'“~~ - - ‘N —" -
.: Y P ENo e ‘.M;lTTTf T mfw.iNMMMm. -
EamEeetibier tHe i A +mew avaveseneebesevesvovs o ST B HSYE TS ToeRa a4 N PRI e vy R
Fyrophorict Mo T T o

“Flammascle Limits at Normal CLEL - Not .ppllcable o T R
Atrnosphezic Iemperzture | UEL - Not Applicable
and Pressure !
(Berzent veluve in A:o):i .
NERA Rat;nga.
.;; P .M;a ;«n = - - SE :
e o ﬂ.Flammell’tJ 90 = o A Ay e e 4 s AT A e, A 0 B 5 S 87 B
HMIS Ratings:
. Flammebility: ' 0 . e
Reactivity: ;1 L . L

Extinguishing Media:
Not Applicablef Chooéguéggizguishing medis suitable for surrauhgfﬁa materials.

Fire Fighting Techniques and Comments:

Use water to cool containers expogéd Zc fire. Use floodind“quantities of water.
Potassium hydroxids may react with wazer (see Section VIZ). Contact with reactive
netals, e.g., aluminun may result in <he ceneration cf f_ amnable hydrogen gas. Eee
Section XI for protective equipment for fire fighting. On small fires, use dry
chemical, carbon dioxide, water spzay, or foem. On large flres, use water- flcoding
quantities as a fo3.

rPage 3 of 9
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CHLOR ALKALI

PRODUCTS
|

product Mame: Potassium Hydroxide, 45 - 50%
Revision Date: 01/27/06 Revision No.: 15

VII - REACTIVITY INFORMATION

C dztzo s under Which This Product May Be Unstable:

A A N VAN A AR SRR SR OARA RS A T L Aaeet AL Se AL S

empera-ures Above: | Decomposizioa Lampﬁlature.,._n

""Mecharical Shccx or Impact: : No i T “V* :immN
Eleczroce_ (Static) Discharge: B — :

. B Othnr.““
HazCrdous Pclymer1~atlon' i > e o e
Llcomp=tlble Materials: Ac1ds, nizrogen containing orgznics, chlorinated
alkenes, carbohydrates, phosphorous, explesives,
organic peroxides, per sulfates, aluminum, tin, or
"Hazardous Déconposition: ‘Carbon monoxide with carbohydrstes, hydrogen with
aluminur, zinc or tin; K20 from deccmposition by
heat, Chloroacetylene with chlorinated alkenes and
heat.

e o Ox111"=1.

Eyrophorlc"~N3
vrganic Peroxide: iNo

See caution be

Caution: heat is liberated when potass..m hydroxide anc water are rixed which can
result in splzttering or dargerous mists.

VIII - FIrsT AID

Eyes
:mmediately Flush with léigé amodﬁgg-of'ﬁgiéf'for'éf“iéaéﬁ'is'mihuies; occasionaily
“ifting the 2pper andé lower eyelids. Eeek medical attention at once.

Skin

\_mmedlately F1Ush with water for 15 minutes. wWash the coataminated skin with soap
and water. If irritation develops, seek medical attenzion. Z clcthing, shoes
and/or jewslry come in contzct with the product, they should be laundered oeZore

re-use.
Ingestion

“imediately drink lazge cuartitiss of water. DO NOT incuce vomiting. Seek medical
attenticn at once. DO NOT give anything by mouth if the person is unconscious or if
having convulsions.

Page 4 of 9
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Product Name: Potassium Hydroxide, 45 - 50%
Revision Date: 01/27/06 Revision No.: 15
Inhalation

{ attenticn. Ir the event tast an individoel inhales enough vapor tc lcse
i consciousness, person should ne moved to fresh air at once ‘mmediately seek

{attenticn. If oreathing has stopped, artificial resgiration should be given
{ ‘mmediately. In all cases, ensure adecuate ventilation and provide respiratory

£eriee Sviasense st as s n Sreavesenase e

{ protection before the persor returns zo work.

IX - ToxiconocY AND HEALTH INFORMATION

Routes of Absc;ptzan

§Derma1 and eye uoncaCt, 1n1c atlan, ingestiot

Narning Statements and Warnzng Propcrties

tract irritation.

parscn experlenﬂes naLsea; headache or dizziness, pexson “should stop work
i ediately ard move to fresh air until these symptoms c*sapqear. If breathing is
jdlf icult, administer oxyger, keep the persor warm and a2t rest. See< nedical

véj be “harmfu. FER swallowed. Causes skin “and eye bUInS.VMcV cause r plzato y

madical

e o et nan st asane sunsensd

O

Human Threshold Response Data

Odor Thxeshola. No Data

) Irlltatlon Threshold Ne Dzta - .
lmmedlctelj Danqerouﬁ to L1 —e or Heaith: | None establ: hec.

Signs, Symptoms and Effects of Exposure

:nhalarion

resul= in shortness of breath, wheezirg, choking, ckest pain and

.. lin permanent lung damage ]
Chronic: i Chzcnic (reoeated) inha n exp
function end permanent lung damage.

R ST S SEPIE

ber s At eassaeseta e A eLAt AR S AT 08 o savavessasaete

Skin

TAcUte: Irhalatior of this material is Jrritat? ng to the nose, mouth, throat “and
lungs. It may also cause burns to tie respizatory tract, which can

impairment of lung function. TInhalation of high corcerntration car result

Sure may cause impairment of lirg

Qerranent camage »

Acvte: I Ceztal exposurs can cauase severe irritation and/cr burns characterized by
redness, swelling and scao Zormaticn. Prolonged skin exposure nay cause

Chron‘c: { Effec=e from chronic skin eprsure wou-d be similar to those ‘from sxngle
expssure znd may include effects secordary to tissue destruction, |

Eye

“devere irritation and/or burns can ccerr xollow1ng eye exaosure. Contact ray cause

_mpanrmen- of v1510n and cornnal danage.

Fage 5 of 9
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Product Name: Potassium Hydroxide, 45 - 50%
Revision Date: 01/27/06 Revision No.: 15

“ngesticn

Acvte: § Ircitatior and/oz burns can occur to the entire gastrointestinal tract, T
including the storach ard intestines, characterized by nausea, vomiting,
diarrhea, andominal pair, bleseding and/or tissue Llceratlon. Ingestlon i
causes severe damage to the gastrointestinal tract with the potent:l ‘al to

zause perforatlon {
nire e e ainmaend

Chronic: | Effects from chronlr nx903ura hCulC be sxmxlar _o t}ose “from s;ngle ]

Medzcal cGndztzons Aggravated by Exposure

Asthma, reeplratozy and card avascular dlsease

Interactions with Other Chemicals Which Enhance Toxicity
§"here are no chemlﬁals now to enhance t e toxxcxt; cf the produc

fo—

Animal Toxicology

Azutz Tarqet Oxgan Toxicity

: “fhalation LC 5J: No Daza i
{ Dermal LD 50: Believed ¢ be > 2 g/kg. (Raboit) i
{0ral LD 50: 3e_ieved to be 500-700 ng/kg. (Rat)
{ “rritation: Czuses burns teo eyes and skin

H
L e i

Chronlc Tazqet Ozgan Toxicity

oA S @ oe e enssneens: P - P [ v e

g"hexs are no known oz reported effeo 3 rron Iopeated exposur

Rnproductlve znd Davelopmental Toxicizy

f”he:c are no known or reported effects on znprsductlve function o fetal

S —— . v PPN,

Car01nogen1CLtv

p*cduct is ﬂot known or zepaxted to be carclnogcnlc bY any xuferen~e sou*ce

luding IAXC, OSHA, NTE, or EPA i
Mutagenlcity
§”h15 p*cduct is not know o: Inported -c be mutaqenlc. e ‘ o "3

Aguatic Toxicity

?Aqxat1c TOX‘ClLy RaL-ng 2 (TLM96 100-1¢C ppn)
{TLM96 - Gambusia Affinis (Mosguito-Fish) 60 ppm
{ Lethal Dose (Z4 hr. exposure): i
i Trout - 53 ppm i
i Bluegills - 56 gpm

i Lepomis Pallidus (minrows) - 28 ppm

Qv arcriaimnanee - v et LA aiimaia ene e wae e AVISRE-YeN A19NS MERVem I iun  wie ebaliemis P U PPV USRI IPNPIE TR I ST
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Product Name: Potassium Hydroxide, 45 - 50%
Revision Date: 21/27/06 Revision No.: 15

X — TRANSPORTATION INEORMATION
ETHIS MATERIAL :5_‘ REGULATED AS DOT }IAZAEDO[_I‘S“MA_:_[_‘ERIAL.

O e U |

DOT Description from the Hazardous Materials Table 49 CFR 172.101:
Land (U.S. DOT): | Potassium hydroxide solution, 8, UN1614, PG II
" Water (IMO): i Sate as zbove it:wi“”_ )
: Ay (IALA/ICAO): V' Save as zbove o
‘Hazarc Label/Placarc: | CORROSIVE
‘Reportab_e Quantizy: 1,000 1bs. {Par 49 CFR 272.101, Appendix)
’ Energency Guide: i 154

e it vy Sar N et i W]

e areave TR Teroens

XI - SpirL AND LEAKAGE PROCEDURES
VOB ALL TRANSPORTATION ACCIDENTS, CAL. CHEMTREC AT 800-424-9300.

Reportable Qaantity: {1000 LBS. (Per CFR 302.4)

Sp;ll Mztigat;on Procedures.

‘Hazardous Concentraticna in Tair maj Pe found in I5é§i"§§€1i’éréé'éna irmediate y
downwind. This product may represent an explosion hazard i in contact with some
urces of ignition. B e
s may be sudgiassed by the Vse of a water Eog “Contair. all
L run- -off wazer f treatment cnd/or _proper. c13p03al ) i
Water Re._ease: | This matarial i heavier thar water. This ‘naterial is soiub.e in
water. Stop source of spill if safe to do so, divert all flow and
contain in a dike or trench. Remove and containerize or
i ireutralize in p-ace, then remove for przcper disposal. ... 000
“and Soill: i This material may cause grourd wates contam:.nation. Collectively
dike and contain all material as necsssary. 3egin a neuzralization
znd/or ccn-ainerization process as soon as possibla. Rinse spill
zrea with water after clean up is complete and containerize rinsz
water and/or neutralize as necessary.

Spill Residues:

Bispose of per guidelines urder Section XI-, WASTE DIS?CSAL.

chis material may be neutralized for disposal; you are requested tc contact OCEAN
at 888-289-131. before begirning any suca operaticn,

..... s Ay

contained trecthlng agpparatus (SCBA).

Additional protective clothing must be worn to prevent personzl contact with this
material. Those items include but are not limited te: boots, gloves, hard hat,
splash-grocf coggles and impervious cletaing, i.e., chemica_ly impermeable suit.

Compatitle materials for respons2 tc this nmaterial are neoprene, pclyvinyl
"ggkgride, buty. rubber and ratural rubker.

rage 7 of ¢
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Product MName: Potassium Hydroxide, 45 - 50%
Revision Date: 31/27/06 Revision No.: 15

XIT — WASTE DISPOSAL

-f this product becomes a waste, it meets the criteria of & hazardcus waste as
defined uncer 42 CFR 261 and would have tre following EPA hazardous waste numbe::
Dai0c2.

-f this product becomes a waste, it will be a hazazdous waste, which is suk’ect to
the Land Disposal Restrictions under 4C CFR 268 and rmust be managed accordingly.

As a hazarcous liquid waste, it must be disposed of in accordance wizh local, state
and federal regulations in & permitted hazardous waste treatment, storage and
disposal facility by treatment.

CARE MUST BE TAKEN TO PREVINT ENVIRCNMENTAL CONTAMINATICN FROM THE USE OF THIS
MATERIAL. THE JSE OF THIS MATERTAL HAS TEE RESPONSIBRILITY "0 DISPCSE OFUNJSEL
MATERIAL, RESIDJUES AND CCNTAZINERS IN COMPLZANCE WITH ALL RELEVANT LOCAL, SIATE AND
FEDERAL LAWS AND REGULATIONS REGARDING TRFATMENT, STCRAGE AND DISPCSAL FOR
HAZARDOUS AND NONHAZARDOUS WASTES.

XIII - ADDITIONAL REGULATORY STATUS INFORMATION
TOXICZ SUBSTANCES CONTROL ACT:
This substarce is liszed on the Tcxic Substances Control Act invenzory.

e e s e PN £ T VI S N eV Lo 0

NSF LIMITS: NSF Maximum Drirking Water Use Concentration - 100 mg/l (dry basis).

EMERZENCY ELANNING AND CCMMUNITY RIGHT 70O KNOW, PER 40 CFR 355, APF. A:
EXTREMZLY HAZARDOUE SUBSTANCE - THRESHOLLC PLANNING QUANTITY:
None Estaklished
SUPPLIZR NOTIFICATION REQUIREMENTS, PER 40 CFR 372.45:
None Estaklished

XIV — ADDITIONAL INFORMATION

MIDS REVISTON GTATUS: —Chances Zrom Rev-4 (21/97) have beern made =c Sections 1
Product Identification, II - Componenz Data, IV - Physical Data, VI - Fire and
Explosicn Hazard Informatior, VII - Reactivity Information, XIII - Additional
Regulatcry Stztus Infcrmation, XV - Major References. Pevisad Sectlor XIII January
J06.

XV - MAJOR REFERENCES

 References are availakle upon reguest.
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Product Mame: Potassium Hydroxide, 45 - 50%
Revision Date: J31/27/06 Revision No.: 15

“HE INFCRMATION IN THIS MATERIAL SAFETY DATA SHEET SHOULD BE PROVIDED 70O
ALL WHO ¥IILL USE, HANDLE, STORE, TRANSPORT, OR OTHERWISE 3E EXPOSED TC
THIS PRCDUCT. THIS INFORMATION EAS BEEN PREPARED FOR THE GUIDANCE CF PLANT
ENGINEERING, OPERATIONS AND MANAGEMENT AND FOR PERSONS WORKING WITH OF
HANDLING THIS PRODUCT. OLIN BELIEVES THZS ZNFORMAIION TC 3E RELIABLE AND
UP TO DATE AS OF THE DATE OF PUBLICATICN, BUT MAKES NO WARRANTY THAT IT
5. ADDITICNALLY, IF THIS MATERIAL SATETY DATA SHEET -S MORE THAN THREE
VEARS OLD, YOU SHOULD CONTACT OLIN AT THT PHONE NUMBER LISTED BELOW TC
MAKE CERTAIN THAT THIS SHE=T IS CURRENT.

ORC MSDS CONTROL GROUP
Clin Chlox Alkali
1186 Lower River Road
P.C. Box 248
Charleszon, 7N 37310
Phone Number: (883)-658-MSDS (6737)

Page 9 of 9
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T D
C l

Material Safety Data Sheet

Sodium hydrosulfide solution

MSDS Number 8000TDC (Revised: 6/19/02) 6 Pages
[Section 1: CHEMICAL PRODUCT and COMPANY IDENTIFICATION
| 11 Product Name ..........ccoccvnerniccnenniiinns Sodium hydro;u|fide solution
Chemical Family .....c..ccoovveviiiinininn, Inorganic salt solution
SYNONYMS ..ottt KI-300 depressant, NaHS, sodium hydrogen sulfide
FOrmMUIa ..o NaH$S
1.2 Manufacturer ..........cccco v Tessenderlo Davison Chemicals

1916 Farmerville Highway
Ruston, Louisiana 71270
Information .........cccovrvnvevnniiniiiniiene, (318) 242-5305

1.3 Emergency Contact ...........c.cecne (800) 877-1737 (Tessenderlo Kerley)
(800) 424-9300 (CHEMTREC)

ISection 2: COMPOSITION, INFORMATION ON INGREDIENTS

21 Chemical Ingredients (% by wt.}
Sodium hydrosulfide CAS #:16721-80-5 20-45%
Water CAS #:7732-18-5 55-80%

(See Section 8 for exposure guidelines)

| Section 3: HAZARDS IDENTIFICATION
NFPA: Health- 3 Flammability - 2 Reactivity - 1
EMERGENCY OVERVIEW

Warning: Solution is highly alkaline
Contains hydrogen sulfide , a highly toxic gas.
Eye contact will cause marked eye irritation and possibly severe corneal damage.
Skin contact will result in irritation and possible corrosion of the skin.
Ingestion will irritate/burn mouth, throat and gastrointestinal tract. Contact with
stomach acid will cause hydrogen sulfide vapors to be released.
Heating or acid will cause hydrogen sulfide gas to evolve.

3.1 POTENTIAL HEALTH EFFECTS

EYE: Contact with the eyes will cause marked eye irritation and possibly severe corneal damage.
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| Section 3: HAZARDS IDENTIFICATION, Cont.

SKIN CONTACT: Contact with the skin will cause skin irritation or burning sensation. Prolonged contact will
result in corrosion of the skin.

SKIN ABSORPTION: Absorption is unlikely to occur.

INGESTION: Ingestion will result in severe burning and corrosion of mouth, throat and the gastrointestinal
tract. If the ingested material conticts stomach acid, highly toxic hydrogen sulfide gas will be evolved. |

INHALATION: Product solution and vapors contain highly toxic hydrogen sulfide gas. Exposure to this gas
causes, headaches, nausea, dizziness and vomiting. Continued exposure can lead to loss of consciousness
and death..

CHRONIC EFFECTS/CARCINOGENICITY: Not listed as a carcinogen by NTP, IARC or OSHA.

| Section 4: FIRST AID MEASURES

4.1 EYES: Immediately flush with large quantities of water for 15 minutes. Hold eyelids apart during irrigation
to insure thorough flushing of the entire area of the eye. Obtain immediate medical attention.

4.2 SKIN: Immediately flush with large quantities of water. Remove contaminated clothing under a safety
shower. Obtain immediate medical attention

4.3 INGESTION: DO NOT INDUCE VOMITING. If victim is conscious, immediately give 2 to 4 glasses of
water. If vomiting does occur, repeat fluid administration. Obtain immediate medical attention.

4.4 INHALATION: Remove victim from contaminated atmosphere. [f breathing is labored, administer
oxygen. If breathing has ceased, clear airway and start mouth to mouth resuscitation. If heart has stopped
beating, external heart massage should be applied. Obtain immediate medical attention.

Section 5: FIRE FIGHTING MEASURES

5.1 FLAMMABLE PROPERTIES
FLASH POINT: Not flammable METHOD USED: NA
5.2 FLAMMABLE LIMITS Hydrogen sulfide LFL: 4% UFL: 44%
5.3 EXTINGUISHING MEDIA: Water spray or foam or as appropriate for combustibles involved in fire.

5.4 FIRE & EXPLOSIVE HAZARDS: Solution is non-flammable. However if these solutions are exposed to
heat or acids, hydrogen sulfide will be released and may form explosive mixtures with air (see above).

Keep containers/storage vessels in fire area cooled with water spray. Heating may cause the release of
hydrogen sulfide vapors.
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Section 5 FIRE FIGHTING MEASURES (Cont.)

5.5 FIRE FIGHTING EQUIPMENT: Because of the possible presence of toxic gases and the corrosive nature
of the product, wear self-contained breathing apparatus, pressure demand, MSHA/NIOSH (approved or
equivalent) and full protective gear.

lSection 6: ACCIDENTAL RELEASE MEASURES

6.1 Small releases: Confine and absorb small releases on sand earth or other inert absorbent. Oxidize
residual reactive sulfides with a weak (3-5%) hydrogen peroxide solution.

6.2 Large releases: Wear proper protective equipment. Confine area to qualified personnel. Shut off
release if safe to do so. Dike spill area to prevent runoff into sewers, drains (potential explosive mixtures of
hydrogen sulfide in confined spaces) or surface waterways (potential aquatic toxicity). Recover as much of
the solution as possible. Treat remaining material as a small release (above).

| Section 7: HANDLING and STORAGE

7.1 Handling: Wear proper protective equipment (See Section 8). Avoid breathing product vapors. Avoid
contact with skin and eyes. Use only in a well ventilated area. Dilute product only in enclosed containers.
Wash thoroughly after handling.

7.2 Storage: Store in well ventilated areas. Do not store combustibles in the area of storage vessels. Keep
away from any sources of heat or flame. Store tote and smaller containers out of direct sunlight at moderate
temperatures [<80° F (27° C)]. (See Section 10.4 for materials of construction)

|Section 8: EXPOSURE CONTROLS, PERSONAL PROTECTION

8.1 RESPIRATORY PROTECTION: If working near open container or storage vessel opening or open tank
truck dome cover, wear self-contained breathing apparatus, pressure demand, MSHA/NIOSH (approved or
equivalent).

8.2 SKIN PROTECTION: Neoprene rubber gloves, chemical suit and boots should be worn to prevent
contact with the liquid. Wash contaminated clothing prior to reuse. Contaminated leather shoes cannot be
cleaned and should be discarded.

8.3 EYE PROTECTION: Chemical goggles and a full face shield.

8.4 EXPOSURE GUIDELINES:
OSHA ACGIH

TWA STEL TLV STEL
Hydrogen sulfide 20 ppm (ceiling) 10 ppm (ceiling)

8.5 ENGINEERING CONTROLS: Use adequate exhaust ventilation to prevent inhalation of product vapors.
Where feasible scrub process or storage vessel vapors with caustic solution.
Maintain eyewash/safety shower in areas where chemical is handled.
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Section 9: PHYSICAL and CHEMICAL PROPERTIES
l

9.1 APPEARANCE: Yellow to dark green liquid.
9.2 ODOR: Strong hydrogen sulfide (rotten egg) odor.
9.3 BOILING POINT: 253 °F(122.8 °C) - 269 °F (131.7 °C)
9.4 VAPOR PRESSURE: 17 mm Hg @ 68 °F (20 °C)
9.5 VAPOR DENSITY: (Air = 1.0) 1.17
9.6 SOLUBILITY IN WATER: Complete
9.7 SPECIFIC GRAVITY: 1.152 - 1.303 (9.6 - 10.9 Ibs/gal)
9.8 FREEZING POINT: 0° F (-17.8° C) - 20%

56° F (13.3° C) - 45%
9.9 pH: 11.5-12.5
9.10 VOLATILE: Not applicable
[ Section 10; STABILITY and REACTIVITY

10.1 STABILITY: This is a stable material

10.2 HAZARDOUS POLYMERIZATION: Will not occur.

10.3 HAZARDOUS DECOMPOSITION PRODUCTS: Heating this product will evolve hydrogen sulfide. Fire
conditions will also cause the production of sulfur dioxide. Hydrogen sulfide (4-44%) may form flammable

mixtures with air.

10.4 INCOMPATIBILITY: Acids will cause the release of highly toxic hydrogen sulfide. Sodium hydrosulfide
solution is not compatible with copper, zinc, aluminum or their alloys (i.e. bronze, brass, galvanized metals,
etc.). Corrosive to steel above 150° F (65.5° C). These materials of construction should not be used in

handling systems or storage containers for this product. (SEE Section 7.2, Storage)

I Section 11: TOXICOLOGICAL INFORMATION

11.1 ORAL: Data not available

11.2 DERMAL.: Data not available

11.3 INHALATION: INH-RAT LCxq: 444 ppm (hydrogen sulfide)
INH-MOUSE LCsq: 1,500 mg;/m 18 minutes
INH-RAT LCsq: 1,500 mg/m” 14 minutes

11.4 CHRONIC/CARCINOGENICITY: No evidence available

11.5 TERATOLOGY: Data not available

11.6 REPRODUCTION: Data not available

11.7 MUTAGENICITY: Data not available
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|Section 12;

ECOLOGICAL INFORMATION

Static acute 96 hour-LCs, for mosquito fish is 206 mg/L. (Tly, - fresh water)
LCg fly inhalation 1,500 mg/m®, 7 minutes

TL,, Gammarus 0.84 mg/L, 96 hours (hydrogen sulfide)

TL., Ephemera 0.316 mg/L, 96 hours (hydrogen sulfide)

TL., Flathead minnow 0.071 - 0.55 mg/L @ 6-24°C, 96 hour flow through bioassay (hydrogen sulfide)
TL., Bluegill 0.0090 — 0.0140 mg/L @ 20-22°C, 96 hour flow through bioassay (hydrogen sulfide)

TLm Brook tr|out 0.0216 — 0.0308 mg/L @ 8-12.5°C, 96 hour flow through bioassaf/ (hydrogen sulfide)

| Section 13:

DISPOSAL CONSIDERATIONS

If released to the environment for other than its intended purpose, this product contains some reactive
sulfides which may be in sufficient quantity to meet the definition of a D003, hazardous waste.

| Section 14:  TRANSPORT INFORMATION |
14.1 DOT Shipping Name: Sodium hydrosulfide, solution (Domestic only)
Corrosive liquids, toxic, n.o.s. (International)
14,2 DOT Hazard Class: 8
14.3 UN/NA Number: NA2922 (Domestic)
UN2922 (International)
UN2949 (IMDG - over water)
14.4 Packing Group: i
14.5 DOT Placard: Corrosive
14.6 DOT Labei(s): Corrosive
Toxic
14.7 IMO Shipping Name: Sodium hydrosulphide solution
14.8 RQ (Reportable Quantity): 5,000 Ibs (2268 Kg) 100% basis
14.9 RR STCC Number: 28-123-33/49-352-04 (international)
lSection 15: REGULATORY INFORMATION J
15.1 OSHA: This product is listed as a hazardous material under criteria of the Federal

15.2 SARA TITLE lil:

a.

OSHA Hazard Communication Standard, 29 CFR 1910.1200.

EHS (Extremely Hazardous Substance) List:

No
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Section 15: REGULATORY INFORMATION (Cont.) J
b. Section 311/312, (Tier |,1) Categories: Immediate (acute) Yes
Fire Yes
Sudden release No
Reactivity Yes
Delayed (chronic) No
c. Section 313 (ToxiclReIease Report-Form R): No
d. TPQ (Threshold Planning Quantity): No
15.3 CERCLA/SUPERFUND: RQ (Reportable Quantity) 5,000 Ibs
(2270 Kg)
15.4 TSCA (Toxic Substance Control Act) Inventory List: Yes
15.5 RCRA (Resource Conservation and Recovery Act) Status: D003 (See
Section 13)
15.6 WHMIS (Canada) Hazard Classification: E, D1
15.7 DOT Hazardous Material: (See Section 14) Yes
15.8 CAA Hazardous Air Pollutant (HAP) No
| Section 16: OTHER INFORMATION

REVISIONS: The entire MSDS was reformatted to comply to ANSI Standard 2400.1-
1993,

Revised Sections 1.1, 8.3, 11, 12, 5/7/02
Revised pH range in Section 8, 6/19/02

THE INFORMATION PUBLISHED IN THIS MATERIAL SAFETY DATA SHEET HAS BEEN COMPILED FROM OUR EXPERIENCE AND
OSHA, ANSI, NFPA, DOT, ERG, AND CHRIS. IT IS THE USER’S RESPONSIBILITY TO DETERMINE THE SUITABILITY OF THIS
INFORMATION FOR THE ADOPTION OF NECESSARY SAFETY PRECAUTIONS. WE RESERVE THE RIGHT TO REVISE
MATERIAL SAFETY DATA SHEETS PERIODICALLY AS NEW INFORMATION BECOMES AVAILABLE.
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$ODIUM PHOSPHATE, DIBASIC, ANHYDROUS

MSDS Number: S4760 * * * * * Effective Date: 02/15/08 * * * * * Supercedes: 05/09/05
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SODIUM PHOSPHATE, DIBASIC, ANHYDROUS

1. Product Identification

Synonyms: Disodium phosphate; DSP; Disodium hydrogen phosphate
CAS No.: 7558-79-4

Molecular Weight: 141.96

Chemical Formula: Na2HPO4

Product Codes:

J.T. Baker: 3804, 3807, 3826, 3827, 3828, 3829, 3830, 4062
Mallinckrodt: 7771, 7895, 7913, 7915, 7917, 7993

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous

Sodium Phosphate, Dibasic 7558-79-4 98 - 100% Yes

3. Hazards Identification

Emergency Overview

CAUTION! MAY CAUSE IRRITATION TO SKIN, EYES, AND RESPIRATORY TRACT. MAY BE
HARMFUL IF SWALLOWED OR INHALED.

SAF-T-DATA(m) Ratings (Provided here for your convenience)
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S0DIUM PHOSPHATE, DIBASIC, ANHYDROUS

Health Rating: 2 - Moderate (Life)
Ftammability Rating: 0 - None

Reactivity Rating: | - Slight

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Green (General Storage)

Potential Health Effects

Inhalation:

May cause iritation to the respiratory tract. Symptoms may include coughing and shortness of breath.

Ingestion:

Phosp\lates are slowly and incompletely absorbed when ingested, and skldom result in systemic cffects. Such
cffects, however, have occurred. Symptoms may include vomiting, lethargy, diarrhea, blood chemistry effects,
heart disturbances and central nervous system effects. The toxicity of phosphates is because of their ability to
sequester calcium.

Skin Contact:

May cause irritation with redness and pain.

Eye Contact:

May cause irritation, redness and pain.

Chronic Exposure:

May scquester calcium and cause calcium phosphate deposits in the kidneys. Chronic ingestion or inhalation may
induce systemic phosphorous poisoning. Liver damage, kidney damage, jaw/tooth abnormalities, blood disorders
and cardiovascular effects can result.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems, jaw/tooth abnormalities, or impaired liver, kidney or
respiratory function may be more susceptible to the effects ot the substance.

4. First Aid Measures

Inhalation:

Remove to fresh air. Get medical attention for any breathing difficulty.

Ingestion:

Give large amounts of water to drink. Never give anything by mouth to an unconscious person. Get medical
attention.

Skin Contact:

hnmediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing and shoes.
Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention if irritation develops.
Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and lower eyelids occasionally.
Get medical attention if irritation persists.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard.

Explosion:

Not considered to be an explosion hazard.

Fire Extinguishing Media:

Use any means suitable for extinguishing surrounding fire.
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SODIUM.PHOSPHATE, DIBASIC, ANHYDROUS

Special Information:

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with
full facepiece operated in the pressure demand or other positive pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Wear appropriate persoanl protective equipment as specified in Section 8. Spills:
Sweep up and containerize for reclamation or disposal. Vacuuming or wet sweeping may be used to avoid dust
dispersal. Small amounts of residue may be flushed to sewer with plenty of water. US Regulations (CERCLA)
require reporting spills and releases to soil, water and air in excess of reportable quantities. The toll free number
for the US Coast Guard National Response Center is (800) 424-8802.

|
7. Handling and Storage

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical damage. Isolate
from incompatible substances. Containers of this material may be hazardous when empty since they retain product
residues (dust, solids); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

None established.

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures as low as possible. Local
exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it into the general work area. Please refer to the ACGIH document, Industrial
Ventilation, A Manual of Recommended Practices, most recent edition, for details.

Personal Respirators (NIOSH Approved):

For conditions of use where exposure to dust or mist is apparent and engineering controls are not feasible, a
particulate respirator (NIOSH type N5 or better filters) may be worn. If oil particles (e.g. lubricants, cutting
fluids, glycerine, etc.) are present, use a NIOSH type R or P filter. For emergencies or instances where the
exposure levels are not known, use a full-face positive-pressure, air-supplied respirator. WARNING:
Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing.

Eye Protection:

Use chemical safety goggles. Maintain eye wash fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties

Appearance:

White granular powder. Hygroscopic.
Odor:

Odorless.

Solubility:

Soluble in water.

Specific Gravity:
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2.07 @ 15C/4C

pH:

No information found.

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

Not applicable.

Melting Point:

240C (464F) Converts to NadP207
Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):

No information found.
Evaporation Rate (BuAc=1):

No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage.

Hazardous Decomposition Products:

Sodium and phosphorus oxides may form when heated to decomposition.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Acids, alkaloids, lead acetate, antipyrine, chloral hydrate, resorcinol and pyrogallol.
Conditions to Avoid:

Incompatibles.

11. Toxicological Information

Oral rat LD50: 17 gm/kg. Skin rabbit, standard Draize, 500 mg/24H, mild. Eye rabbit, standard Draize, 500
mg/24H mild.

---NTP Carcinogen---

Ingredient Known Anticipated IARC Category
Sodium Phosphate, Dibasic No No Norne
(7558-79-4)

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

http://www jtbaker.com/msds/englishhtml/s4760.htm (4 of 6) [4/3/2008 4:11:35 AM]



SODIUM PHOSPHATE, DIBASIC, ANHYDROUS

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and approved waste
disposal facility. Processing, use or contamination of this product may change the waste management optious.
State and local disposal regulations may differ from federal disposal regulations. Dispose of container and unused
contents in accordance with federal, state and local requirements.

| |
14. Transport Information

Not regulated.

15. Regulatory Information |

———————— \Chemical Inventory Status - Part 1\---=-=-----------ommommoooomoooo—
Ingredient TSCA EC Japan Australia

Sodium Phosphate, Dibasic (7558-79-4) Yes Yes Yes Yes

———————— \Chemical Inventory Status - Part 2\--------------------=oo-------u--

--Canada- -
Ingredient Korea DSL NDSL Phil.
Sodium Phosphate, Dibasic (7558-79-4) Yes Yes No Yes

———————— \Federal, State & International Regulations - Part I1\----------------

-SARA 302-  ------ SARA 313------
Ingredient RQ TPQ List Chemical Catg.
Sodium Phosphate, Dibasic (7558-79-4) No No No No

-------- \Federal, State & International Regulations - Part 2\----------------

-RCRA-~ -TSCA-
Ingredient CERCLA 261.33 8 (d)
Sodium Phosphate, Dibasic (7558-79-4) 5000 No No
Chemical Weapons Convention: No TSCA 12(b): No CDTA: No
SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No

Reactivity: No (Pure / Solid)

Australian Hazchem Code: None allocated.

Poison Schedule: None allocated.

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products Regulations (CPR) and
the MSDS contains all of the information required by the CPR.
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50DIUM PHOSPHATE, DIBASIC, ANHYDROUS

16. Other Information

NFPA Ratings: Health: 1 Flammability: 0 Reactivity: 0

Label Hazard Warning:

CAUTION! MAY CAUSE IRRITATION TO SKIN, EYES, AND RESPIRATORY TRACT. MAY BE
HARMFUL IF SWALLOWED OR INHALED.

Lsbel Precautions: l

Avoid contact with eyes, skin and clothing.

Wash thoroughly after handling.

Avoid breathing dust.

Keep container closed.

Use with adequate ventilation.

Label First Aid:

If inhaled, remove to fresh air. Get medical attention for any breathing difficulty. In cafe of contact, immediately
flush eyes or skin with plenty of water for at least 15 minutes. Get medical attention if irritation develops or
persists. If swallowed, give large amounts of water to drink. Never give anything by mouth to an unconscious
person. Get medical attention.

Product Use:

Laboratory Rcagent.

Revision Information:

No Changes.

Disclaimer:
************************************************************************************************
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the
appropriate precautionary handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its
appropriateness for a particular purpose. MALLINCKRODT BAKER, INC. MAKES NO
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO
WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL
NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
**************************************************************************************#*********
Prepared by: Environmental Health & Safety

Phone Number: (314) 654-1600 (U.S.A.)
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| Sulfuric Acid, >51%

1. PRODUCT AND COMPANY [DENTIFICATION

PRODUCT NAME:  Sulfuric Acid, >51%
OTHER/GENERIC NAMES:  Battery acid, sulphuric acid, oil of vitriol, hydrogen sulfate, dihydrogen sulfate

PRODUCT USE: Industrial |
MANUFACTURER!  General Chemical, LLC General Chemical Performance Products Ltd.
277 Lakeshore Road, East, Suite #206

SUPPLIER: 90 East Halsey Road
Parsippany, NJ 07054 Qakvllle, Ontario L8J 1HS

800-631-8050 IN CASE OF EMERGENCY CALL: 800-424-9300

FOR MORE INFORMATION CALL:
US ONLY (CHEMTREC)

US ONLY Customer Service
(Monday-Friday, 9:00am-4:30pm) (24 HoursiDay, 7 Days/Week)
CANADA ONLY 866-543-3896 CANADA ONLY 613-996-6666
Customer Service (24 Hours/Day, 7 Days/Week) (CANUTEC)

(Monday-Friday, 9:00am-4:30pm)

> COMPOSITION/INFORMATION ON HAZARDOUS INGREDIENTS

INGREDIENT NAME CAS NUMBER WEIGHT %
7664-83-9 >51

Sulfuric acid
Trace impurities and additional material names not listed above may appear in Section 15 of thls MSDS. These
materials may be listed for local "Right-To-Know" compliance and for other reasons.

This product is considered hazardous under the OSHA Hazard
Communication Standard,

OSHA Hazard Communication Standard:

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: Olly, colorless to slightly yellow, clear to turbid liquid. Odorless. Causes severe
skin bums. Causes severe eye burns. Causes burns of the mouth, throat, and stomach.

POTENTIAL HEALTH HAZARDS

SKIN; Causes severe bums.
EYES: Liquid contact can cause iritation, comneal bums, and conjunctivitis. May result in severe or permanent

injury. May cause blindness.
INHALATION:  Inhalation of fumes or acid mist can cause irritation or corrosive bums to the upper respiratory
system, including the nose, mouth and throat. May irritate the lungs. May cause pulmonary

edema.
Causes burns of the mouth, throat and stomach. May be fatal if swallowed. Hazards are also

INGESTION:
applicable to dilute soiutions.

MSDS Number:  GC-2000 Page 1 of B
Currentissue Date:  January 27, 2006
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DELAYED EFFECTS: Erosion of teeth, lesions of the skin, tracheo-bronchitis, mouth inflammation, conjuctivitis
and gastritis./ARC and NTP have classified "strong inorganic acid mists containing
sulfuric acid" as a known human carcinogen. This classification is for inorganic acid
mists only and does not apply to sulfuric acid or sulfuric acid solutions. The basis for the

| classifications rests on several epidemiology studies which have several deficiencies.
These studies did not account for exposure to other substances, some known to be
animal or potential human carcinogens, social influences (smoking or alcohol
consumption) and included small numbers of subjects. Based on the overail weight of
evidence from all human and chronic animal studies, no definitive causal relationship
between sulfuric acid mist exposure and respiratory tract cancer has been shown.

Ingredients found on one of the three OSHA designated carcinogen lists are listed below.

INGREDIENT NAME NTP STATUS IARC STATUS OSHA LIST
Sulfuric acid Known carcinogen - 1-Known carcinogen - Not listed
sulfuric acid mist sulfuric acid mist

4. FIRST AID MEASURES

SKIN: Immediately flush skin with plenty of water for at least 15 minutes. Remove contaminated clothing while
washing. Get medical attention Immediately.
EYES: Immediately flush eyes with large amounts of water for at least 15 minutes. Get immediate medical
attention.
INHALATION:  If Inhaled, remove to fresh air. If not breathing give artificlal respiration, preferably mouth-to-mouth,
If breathing is difficult give oxygen. Get medical attention.

INGESTION: If swallowed, do NOT induce vomiting. Give victim two glasses of water. Call a physician
immediately. Never give anything by mouth to an unconscious person.

ADVICE TO PHYSICIAN:  Treat symptomatically.

5. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES
FLASH POINT: Not applicabis.
FLASH POINT METHOD: Not applicable.
AUTOIGNITION TEMPERATURE: Not applicable.

UPPER FLAME LIMIT (volume % in air):  Not applicable.
LOWER FLAME LIMIT (volume % In alr):  Not applicable.
FLAME PROPAGATION RATE (sollds): Not applicable.
OSHA FLAMMABILITY CLASS: Not flammable.

EXTINGUISHING MEDIA:
Water spray or fog may be used to knock down cormosive vapor cloud. Water may be applied to the sides of the

containers exposed to flames provided the water does not come in contact with the tank contents.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
Flammable and potentially explosive hydrogen gas can be generated inside metal drums and storage tanks.

Concentrated sulfuric acid can ignlte combustible materials on contact.

MSDS Number: GG‘ZOOO Page 20f8
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SPECIAL FIRE FIGHTING PRECAUTIONS/INSTRUCTIONS:
Do not use solid water streams near ruptured tanks or spills of sulfuric acid. Acid reacts violently with water and
can spatter acid onto personnel. Wear approved positive-pressure self-contained breathing apparatus and
|

protective clothing.

6. ACCIDENTAL RELEASE MEASURES
IN CASE OF SPILL OR OTHER RELEASE: (See section 8 for recommended personal protective equipment.)
y with plenty of water. Neutralize residue with sodium bicarbonate or other

Dilute small spills or leaks cautiousl
suitable neutralizing agent. When using carbonates for neutralization, adequate precautions should be taken to
minimize hazards from carbon dioxide gas generation. No smoking in spill area. Major spills must be handled by a

predetermined plan. Attempt to keep out of sewers.
Spills and releases may have to be reported to Federal and/or local authoritles. See Section 15 regarding

reporting requirements.

7. HANDLING AND STORAGE
(See section 8 for recommended personal protective equipment.)

NORMAL HANDLING:
Avoid contact with skin, eyes and clothing. Avoid breathing mist. Use appropriate personnel protective equipment.
Do not add water to acid. When diluting, always add acid to water cautiously and with agitation. Use with

adequate ventilation.
Protect from physical damage. Store in a cool, well-ventilated area away from combustibles and reactive

STORAGE RECOMMENDATIONS:
chemicals. Keep out of sun and away from heat. Keep containers upright. No smoking in storage area.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS:
Use adequate general or local exhaust ventilation to keep airborne concentrations below the permissible
exposure limits. Sufficient to reduce vapor and acid mists to permissible levels. Packaging and unloading areas
and wpen processing equipment may require mechanical exhaust systems. Corrosion-proof construction
recommended. Closed ventilation systems (e.g. vapor hoods) are frequently used in the electronics industry.

Page 3of 8
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PERSONAL PROTECTIVE EQUIPMENT

SKIN PROTECTION: Wear rubber gloves and protective clothing including boots, apron, or protective suit
as appropriate to prevent skin exposure. Acid resistant boots, trousers and jacket
may be used for increased protection. |

EYE PROTECTION: Wear appropriate safety glasses or chemical splash goggles and faceshield where
contact due to splashing or spraying is possible.

RESPIRATORY A respiratory protection program that meets OSHA 1810.134 and ANSI Z88.2 ar

PROTECTION: applicable federal/provincial requirements must be followed whenever workplace

conditions warrant respirator use, NIOSH's “Respirator Decision Logic" may be
useful in determining the suitability of varlous types of respirators.
ADDITIONAL To identify additional Personal Protective Equipment (PPE) requirements, it is
RECOMMENDATIONS: recommended that a hazard assessment In accordance with the OSHA PPE
Standard (28CFR1910.132) be conducted before using this product.

EXPOSURE GUIDELINES

INGREDIENT NAME ACGIH TLV OSHA PEL OTHER LIMIT
Sulfuric acid 1 mg/im’ -~ TWA 1 mgim® - TWA 15 mg/m’ - IDLH
3 mg/m® - STEL
OTHER EXPOSURE LIMITS FOR POTENTIAL DECOMPOSITION PRODUCTS:
None.
9. PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE: Colorless to light yellow liquid
PHYSICAL STATE: Liquid
MOLECULAR WEIGHT: 98.08 (H,S04)
CHEMICAL FORMULA: H,S0, (various concentrations) in water
ODOR: Odorless
SPECIFIC GRAVITY (water = 1.0): 1.84 — basis 98% H,S0, @ 15°C (60°F)
SOLUBILITY IN WATER (welght %}: 100% .
pH: 0.3 (1 N solution @ 25°C (75°F}))
BOILING POINT: ~330°C (626°F) — basis 88% H,SO4
MELTING POINT: ~-1.1°C (30°F) - basis 98% H;S0,
VAPOR PRESSURE: 0.002 mmHg - basis 98% H,S0, @ 40°C (102°F)
VAPOR DENSITY (air = 1.0): 34
EVAPORATION RATE: Not applicable COMPARED TO: Not applicable
% VOLATILES: Not applicable
FLASH POINT: Not applicable

(Flash point method and additional flammability data are found in Section 5.)

The above physical properties will vary based on concentratlon and temperature. Please contact the
technical department for more information.

MSDS Number; GC-2000 Page 40f 8
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10.STABILITY AND REACTIVITY

NORMALLY STABLE (CONDITIONS TO AVOID):
Normally stable. Avoid temperatures greater than 300°C: yields sulfur trioxide gas, which is toxic, corrosive, and

| an oxidizer.

INCOMPATIBILITIES:
Nitro compounds, carbides, dienes, alcohols (when heated): causes explosions.
Oxidizing agents, such as chlorates and permanganates: causes fires and possible explosions.
Allyl compounds and aldehydes: undergoes polymerization, possibly violent.
Alkalies, amines, water, hydrated salts, carboxylic acid anhydrides, nitriles, olefinic organics, glycols, aqueous
atids: causes strong exothermic reactions. .
Carbonates, cyanides, sutfides, sulfites, metals such as copper: yields toxic gases.

HAZARDOUS DECOMPOSITION PRODUCTS:
Sulfur trioxide gas.

HAZARDOUS POLYMERIZATION:
Will not occur.

11. TOXICOLOGICAL INFORMATION

IMMEDIATE (ACUTE) EFFECTS:
LDy, (oral-rat): 2140 makg
LCq (inhl-rat): 510 mg/m®/2 hr
LCq (inhi-mouse): 320 mg/m®/2 hr

DELAYED (SUBCHRONIC AND CHRONIC) EFFECTS:
IARC and NTP have classified "strong inorganic acid mists containing sulfuric acid” as known human
carcinogens. No definitive causal relationship between sulfuric acid mist exposure and respiratory cancer has

been shown.

OTHER DATA:
None.

12.ECOLOGICAL INFORMATION

24.5 ppm/24 hr./bluegilfethalfresh water
42.5 ppm/48 hr./prawn/LCgo/salt water

13.DISPOSAL CONSIDERATIONS

RCRA
Is the unused product a RCRA hazardous waste If discarded? Yes  yes, the RCRA ID number is: D002

MSDS Number.  GC-2000 Page 5of 8
Current Issue Date:  January 27, 2006
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OTHER DISPOSAL CONSIDERATIONS:
The information offered in section 13 is for the product as shipped. Use and’or alterations to the product such as

mixing with other materials may significantly change the characteristics of the material and alter the RCRA

classification and the proper disposal method.
|

74. TRANSPORT INFORMATION ' |
US DOT HAZARD CLASS/PACKING GROUP: 8, PG Il

US DOT ID NUMBER: UN1830

PROPER SHIPPING NAME: Sulfuric acid

TDG HAZARD CLASS/PACKING GROUP: 8, PGl

TDG ID NUMBER: UN1830

PROPER SHIPPING NAME: Sulphuric acid

For additional information on shipping regulations affecting this material, contact the information number found in
Section 1.

15.REGULATORY INFORMATION
TOXIC SUBSTANCES CONTROL ACT (TSCA)

TSCA INVENTORY STATUS:  Listed on the TSCA Inventory.
OTHER TSCA ISSUES: None.

SARA TITLE ICERCLA
<
“Reportable Quantities” (RQs) and/or "Threshoid Planning Quantities” (TPQs) exist for the following ingredients.

INGREDIENT NAME SARAI/CERCLA RQ (Ib) SARA EHS TPQ (Ib)
Sulfuric acid 1000 1000

Spllls or releases resuiting in the loss of any Ingredient at or above its RQ requires immediate notification
to the Natlonal Response Center [(800) 424-8802] and to your Local Emergency Planning Committee.

SECTION 311/312 HAZARD CLASS: Immediate. Reactive
SARA 313 TOXIC CHEMICALS:

The following ingredients are SARA 313 *Toxic Chemicals” and may be subject to annual reporting requirements.
CAS numbers and weight percents are found in Section 2.

INGREDIENT NAME COMMENT
Sulfuric acid None
MSDS Number. GC-2000 Page 60f 8
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In addition to the ingredients found in Section 2, the following are listed for state right-to-know purposes.
COMMENT

STATE RIGHT-TO-KNOW
WEIGHT %

has been listed on California Proposition 65 as a cancer-

INGREDIENT NAME
No ingredients listed in this section.
ADDITIONAL REGULATORY INFORMATION:
“Strong inorganic acid mists containing sulfuric acid"

causing agent.
WHMIS CLASSIFICATION (CANADA):
Classified in accordance with WHMIS Controlled Product regulations.

DIAE

EUROPEAN CLASSIFICATION:
of water and seek medical advice.

Symbol(s)
c Corrosive
Causes severe bums.
Keep locked up and out of reach of children.
In case of contact with eyes, rinse immediately with plenty

R-phrase(s)
In case of accident or if you feel unwell, seek medical advice immediately.
inventories: Australia (AICS), Canada (DSL), European

R35
S-phrase(s)
S112
526
S30

545
FOREIGN CHEMICAL CONTROL INVENTORY STATUS:

Never add water to this product.
All the components are listed on the following chemical
(EINECS), Japan (ENCS), Korea (KECI), China (IECSC) and Philippines (PICCS).

Page 7of 8
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16.0THER INFORMATION

CURRENY ISSUE DATE:  January 27, 2006

PREVIOUS ISS}JE DATE: September 1, 2005
|

CHANGES TO MSDS FROM PREVIOUS ISSUE DATE ARE DUE TO THE FOLLOWING:

Changes to section 1, 2, 14, 15, and 16.

OTHER INFORMATION:  HMIS: 3-0-2
NFPA: 3-0-2-W (water reactive)

All information, statements, data, advice and/or recommendations, including, without limitation, those relating to
storage, loading/unloading, piping and transportation (collectively referred to herein as “information”) are believed to
be accurate and reliable. However, no representation or warranty, express or implied, is made as to its

. completeness, accuracy, fitness or a particular purpose or any other matter, including, without limitation, that the
practice or application of any such information is free of patent infringement or other intellectual property
misappropriation. The Company providing this MSDS is not engaged in the business of providing technical,
operational, engineering or safety information for a fee, and therefore, any such information provided herein has been
furnished as an accommodation and without charge. All information provided herein is intended for use by persons
having requisite knowledge, skill and experience In the chemical industry. The Company providing this MSDS shall
not be responsible or liable for the use, application or implementation of the information, provided herein, and all such
information is to be used at the risk, and in the sole judgement and discretion, of such persons, their employees,
advisors and agents. This material safety data sheet (MSDS) is offered for your information, consideration and
investigation as required by federal hazardous products act and related legislation.

MSDS Number:  GC-2000 Page 8of 8
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Date Printed: 10/12/2005
Date Updated: 05/24/2005
Version 1.9

Shction 1 - Product and Company Information|

Product Name 7ZINC CHLORIDE, REAGENT GRADE, >=98%
Product Number 208086

Brand SIAL

Company Sigma-Aldrich

Street Address 3050 Spruce Street

City, State, 4ip, Country SAINT LOUIS MO 63103 US

Technical Phone: 214 771 5765

Emergency Phone: 414 273 3850 Ext. 5996

Fax: 800 325 5052

Section 2 - Composition/Information on Ingredient

Substance Name CAS # SARA 313
ZINC CHLORIDE 7646-85-7 Yes
Formula ZnClz

Sy1onyis Butter of zinc * Chlorure de zinc (French) * Zinc

butter * 7Zinc chloride fume (ACGIH:QSHA) * Zinc
(chlorure de} (French) * Zinc dichloride * Zinco
(cloruro di) (Italian) * Zinkchlorid (German) *
zinkchloride (Dutch)

RTECS Number: ZH1400000

Section 3 -~ Hazards Identification

EMERGENCY QVERVIEW
Corrosive.
Harmful if swallowed. Causes burns. Very toxic to aquatic
organisms, may cause long-term adverse effects in Lhe aguatic
environment.
Target organ(s): Kidneys. Liver.

HMIS RATING
HEALTH: 3%
FLAMMABILITY: O
REACTIVITY: 1
NFPA RATING
HEALTH: 3
FLAMMABILITY: O
REACTIVITY: 1
*additional chronic hazards present.

For additional information on toxicity, pleasc refer to Section 1il.

SecLion 4 - First Aid Measures

ORAIL, EXPOSURE
If swallowed, wash out mouth with water provided person is



conscious. Call a physician immediately.

INHALATION EXPOSURE
If inhaled, remove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen.

DERMAL EXPOSURE
In case of skin contact, flush with copious amounts of water for
al least 15 minutes. Remove contaminated clothing and shoes.
Call a physician. T

EYE EXPOSURE
In case of contact with eyves, flush with copicus amounts of
water for at least 15 minutes. Assure adequate flushing by
gseparating the eyelids with fingers. Call a physician.

Section 5 - Fire Fighting Measures |

FLASH POINT
N/A

AUTOIGNITION TEMP
N/&

FLAMMABILITY
N/A

EXTINGUISHING MEDIA
Suitable: Water spray. Carbon dioxide, dry chemical powder, ovr
appropriate foam.

FIREFIGHTING
Protective Equipment: Wear self-contained breathing apparatus
and protective clothing to prevent contact with skin and eyes.
Specific Hazard(s): Emits toxic fumes under fire conditions.

Section 6 - Accidental Release Measures

PROCEDURE TO BE FOLLOWED IN CASE OF LEAK OR SPILL
Bvacuate area.

PROCEDURE(S) OF PERSONAIL PRECAUTION({S)
wear self-contained breathing apparatus, rubber boots, and heavy
rubber gloves.

METHODS FOR CLEANING UP
Sweep up, place in a opag and hold for waste disposal. Ventilate
arca and wash spill site after material pickup is complete.

Section 7 - Handling and Storage

HANDLING
User Exposure: Do not breathe dust. Do not get in eyes, on skin,
on clothing. Avoid prolonged or repeated exposure.

STORAGE
Suitable: Keep tighlly closed. Store in a cool dry place. Handle
and store under nitrogen.

SPECIAL REQUIREMENTS
Very hygroscopic.

STAL - 20808¢ www.sigma-aldrich.com Page



Section 8 - Exposure Controls / PPE

ENGINEERING CONTROLS

Safety shower and eye bath. Use only in a chemical fume hood.

PERSONAI, PROTECTIVE EQUIPMENT
Respiratory: Government approved respirator.
Hand: Compatible chemical-resistant gloves.
Eve: Chemical safety goggles.

GENERAL HYGIENE MEASURES

Wash contaminated clothing before reuse. Discard contaminated

shoes. Wash thoroughly after handling.

EXPOSURE LIMITS, RTECS

Country Source Type Value
usa MSHA Standard-air TWA 1 MG/M3 (FUME)
USA OSHA. PEL EH TWA 1 MG/M3, FUME

New Zealand OEL
Remarks: check ACGIH TLV

UUSA NIQOSH TWA 1 MG/M3
STEL 2 MG/M3

EXPOSURZ LIMITS

Country Source Type Value

Poland NDS 1 MG/M3

Poland . NDSCh 2 MG/M3

Poland NDSP -

Section 9 - Physical/Chemical Properties

Appearance Physical State: Solid
Color: White
#orm: Powder Crystalline

Property vValue At Temperature or Pressure

Molecular Weight 136.28 AaMU

pH 5 20 °C Concentration: 100
g/l

BP/BP Range 732 'C 760 mmig

MP/MP Range 293 °C

Freezing Point N/A

Vapor Pressure 1 mmHg 428 °C

Vapor Density N/A

Saturated Vapor Conc. N/A

SG/Nensity 2.907 g/cm3

Bulk Density 1.4 - 1.8 kg/l

Odor Threshold N/A

Volatile% : N/A

VYOC Content N/A

Water Content N/A

Solivent Content N/A

Cvaporation Rate N/A

Viscosity N/A

Surface Tension N/7A

Partition Coefficient N/a

Decompogsition Temp. N/A

Flash Point N/A

Explosion Limits N/A

Flammability N/2&

Autoignition Temp N/A

SIAL - 208086 www.sigma-aldrich.com Page 3



Refractive Tndex N/A

Optical Rotation N/A
Miscellaneous Data N/A
Solubility Solubility in Water:soluble

N/A = nol available

o)

Section 10 - Stability and Reactivity

STABILITY
Stable: Stable.
Conditions to Avoid: Moisture:
Materials to Avoid: Strong oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS

Hazardous Decomposition Products: Zinc oxide fumes may also form,

Zinc/zinc oxides, Hydrogen chloride gas.

HAZARDQOUS POLYMERIZATICN
Hazardous Polymerization: Will not occur

Section 11 - Toxicological Information

ROUTE OF EXPOSURE
Skin Contact: Causes burns.
Skin Absorption: May be harmful if absorbed through the skin.
Eye Contact: Causes hurns.
Inhalation: May be harmful 1if inhaled. Material is extremely
destructive to the Lissue of the mucous membranes and upper
resplratory tract.
Ingestion: Harmful if swallowed.

TARGET ORGAN(S) OR SYSTEM(S)
Liver. Kidneys.

SIGNS AND SYMPTOMS OF EXPOSURE

Inhalation may result in spasm, inflammation and edema of the
larynxzand bronchi, chemical pneumonitis, and pulmonary edema.
Symptoms of exposure may include burning sensation, coughing,
wheezing, laryngitis, shortness of breath, headache, nausea,
vomiting. Material is extremely destructive to tissue of the
mucous membranes and upper respiratory tract, eyes, and skin.
the best of our knowledge, the chemical, physical, and

torzicological properties have not been thoroughly investigated.

TOXICITY DATA

Oral
Rat
350 mg/kg
LD50

Intraperitoneal
Ra

58 MG/KG

LD50

Remarks: Vascular:BP elevation not charactertized in autonomic

seclion. Sense Organs and Special Senses (Nose, Eye, Ear, and
Taste) :Eye:Miosis (pupilliary constriction). Nutritiocnal and
Gross Metabolic:Weight loss or decreased welght gain.

Intravenous

SIaL - 208086 www.sigma-aldrich.com Page
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Rat
3690 UG/KG
LD50

Oral
Mouse

329 mg/kg
LD50

Intraperjtoneal
Mouse

24 MG/XG

LD50

Subcutaneous
Mouse

330 MG/KG
LDS0

Intravenous
Mouse

9090 UG/KG
LDS50

Qral
Guinea pig
200 mg/kg
LD5C

CHRONIC EXPOSURE CARCINOGEN

Species: Hamster

Route of application: Parenteral

Dose: 17 MG/KG

Result: Tumorigenic:EBguivocal tumorigenic agent by RTECS
criteria. Gastrointestinal:Colon tumors.

Species: Chicken

Route of Application: Parenteral

Dose: 15 MG/XG

Reosulz: Tumorigenic Effects: Testicular tumors.
Tunorigenic:EBquivocal tumorigenic agent by RTECS criteria.

CHRONIC EXPOSURE - TERATOGE

Specles: Mouse

Dose: 12500 UG/KG

Route of Application: Intraperitonea

Evposure Time: (11D PREG)

Result: Specific Developmental Abnormalities: Musculoskeletal
system.

CHRONIC EXPOSURE - MUTAGEN

Species: Human

Dose: 7 MMOL/L

Cell Type: fibroblast
Mutation test: DNA damage

Species: Human

Dose: 180 UMOL/L
Cell Type: lvmphocyle
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Mutaltion test: Unscheduled DNA synthesis

Species: Human

Dose: 360 UMOL/L

Cell Type: lymphocyte
Mutalion test: DNA& inhibition

Species: Human

Dose: 2 MG

Cell Type: lymphocyte

Mutation test: Other mutation test systems

Species: Human

Dogse: 300 UMOL/L

Cell Type: lymphocyte

Mutation test: Cytogenetic analysis

Spécies: Rat

Dose: 700 MG/KG

Cell Type: Ascites tumor

Mutation test: Cytogenetic analysis

Species: Mouse

Route: Parenteral

Dose: 16 MG/KG

Mutation test: DNZ inhipition

Species: Mouse

Route: Oral

Dose: 18 GM/KG

Exposure Time: 30D

Mutation test: Cytogenetic analysis

Species: Mouse

Dose: & MG/KG

Cell Type: S. typhimurium

Mutastion Lest: Host-mediated assay

Species: Hamster

Dose: 180 UMOL/L

Cell Type: Embryo

MutalLion test: Morpholegical transformation.

CHRONIC FXPQOSURE - REPRODGCTIVE HAZARD

Species: Rat

Dose: 155 MG/KG

Route of Application: Oral

Exposurc Time: (33D MALE)

Result: Endocrine:Change in gonadotropinsg. Endccrine:Change in
LH. Paternal Effects: Other effects on male.

Species: Rat

Dose: & GM/KG

Route of Application: Oral

Exposure Time: (77D MALE/77D PRE-Z1D POST)

Resull: Effects on Newhorn: Growth statistics (e.g., reduced
weight gain). Effects on Newborn: Behavioral.

Species: Rat
Dose: 30 GM/KG
Route of Application: Intraperitoneal
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Exposure Time: (7-8D PREG)

Result: FEffects on Embryo or Fetus: Fetal death. Effects on
Embryo or Fetus: Fetotoxicity (except death, e.g., stunted
fetus). Effects on Fertility: Post-implantation mortality f{e.g.,
dead and/or resorbed implants per total number of implants).

Species: Rat

Dose: 37500 UG/KG

Route of Application: Parenteral

Exposure Time: (10D PREG)

Result: Effects on Newborn: Viability index (e.g., # alive at
day 4 per # born alive).

Species: Mouse

Dose: 20500 UG/KG

Route ol Application: Intraperitoneal

Exposure Time: (8D PREG)

Result: Specific Developmental Abnormalities: Mpsculoskeletal
system. Effects on Fertility: Post-implantation mortality (e.g.,
dead and/or resorbed implants per total number of implants).

Species: Rabpit

Dose: 29184 UG/KG

Route of Application: Intravaginal

Exposure Time: (1D PRE)

Result: Effects on Fertility: Female fertility index (e.g., #
females pregnant per # sperm positive females; # females
pregnant per # females mated ).

Section 12 - Ecological Information

ACUTE ECOTOXICITY TESTS

Test Type: NOEC

Species: Selenastrum capricornutum resp.
Time: 96 h

Value: 0.05 mg/1

Test Type: EC50 Daphnia
Specieg: Daphnia magna
Time: 48 h

Value: 0.2 mg/l

Test Type: LC50 Fish
Species: Cyprinus carpio
Time: 96 h

Value: 0.4 - 2.2 mg/l

Test Type: LC50 Fish

Species: Lepomis macrochirus (Bluegill)
Time: 96 h

Value: 5.4 mg/l

Section 13 - Disposal Considerations

APPROPRIATE METHOD OF DISPOSAL OF SUBSTANCE OR PREPARATION
Contact a licensed professional waste disposal service to dispose
of this material. Dissolve or mix the material with a combustible
solvent and burn in a chemical incinerator eguipped with an
afterburner and scrubber. Observe all federal, state, and local
environmental regulations.
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Section 14 - Transport Information

DOT
Proper Shipping Name: Zinc chloride, anhydrous
UN#: 2331
Class: §
Packing Group: Packing Group III
Hazard Label: Corrosive
PIH: Not PIH

TIATA
Proper Shipping Name: Zinc chloride, anhydrous
IATA UN Number: 2331
Hazard Class: 8
Packing Group: III

Section 15 - Regulatory Informaﬁion

EU DIRECTIVES CLASSIFICATION
Symbol of Danger: C-N
Indication of Panger: Corrosive. Dangerous for the environment.
R: 22-34-50/53
Risk Statements: Harmful if swallowed. Causes burns. Very toxic
to aquatic organisms, may cause long-term adverse effects in the
aguatic environment.
S: 26-36/37/39-45-60-61
Safety Statements: In case of contact with eyes, rinse
immediately with plenty of water and seek medical advice. Wear
suitable protective clothing, gloves, and eye/face protection.
Tn case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible). This material and
its container must be disposed of as hazardous waste. Avoid
release to the environment. Refer to special instructions/safety
cdata sheets.

US CLASSIFICATION AND LABEL TEXT
Indication of Danger: Corrosive.
Risk Statements: Harmful if swallowed. Causes burns. Very toxic
to aquatic organisms, may cause long-term adverse effects in the
agquatic environment .
Safety Statements: In case of contact with eyes, rinse
immediately with plenty of water and seek medical advice. Wear
suitable protective clothing, glcoves, and eye/face protection.
In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible). This material and
its container must be disposed of as hazardous waste. Avoid
release to Lhe environment. Refer to special instructions/safety
data shects.
US Statements: Taiget organ{s): Kidneys. Liver.

UNITED STATES REGULATORY INFORMATION
SARA LISTED: Yes
DEMINIMIS: 1 %
NOTES: This product is subject to SARA section 313 reporting
requirements - zinc compounds.
TSCA INVENTORY ITEM: Yes

CANADA REGULATORY INFORMATION
WHMIS Classification: This product has been classified in
accordance with the hazard criteria of the CPR, and the MSDS
contains all the information reguired by the CPR.
DSL: Yes
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NDSL: No

Section 16 -~ Other Information

DISCLAIMER

For R&D use only. Not for drug, household or other uses.

WARRANTY

The above information is believed to be correct but does not
purport to be all inclusivé and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additional terms and conditions of sale.
Copyright 2005 Sigma-Aldrich Co. Licensk granted to make unlimited
paper copies for internal use only.
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